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The economics of human resources is a relatively new field, and 
presents a wide area for research and development. In an attempt to 
train younger people for work in the rapidly growing areas of ^ 
economics of human resources and the economics of education, a . ^ 

on the Economics of Human Resources was instituted during the spring 
semester of 1965-66 and the fall semester of 1966-67 at the University 

of Wisconsin, (see Appendix A). 



Graduate students enrolling in the Workshop were afforded an opp 
tunity both to hear lectures from leading researchers and teachers in 
the field and to initiate research of their own. 
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The Workshop was offered for graduate credit. It met weekly 
throughout the two semesters. The emphasis in the first semester was 
m the visits of outside speakers, who presented papers on research 

they were conducting. Participants in the Workshop ow^papers 

iurine the first semester to select research topics for their own papers, 
^ith guidance by the Workshop Directors. Occasional discussion sessions 
; 7 ere held to relate the topics covered at the various sessions. A list 
of research topics developed by the Workshop Directors is included as 
f^ppendix B, along with a list prepared by Willard Thorp. 

Students were required midway through the first semester to submit 
proposals outlining their research plans; these were 
the Directors before further work was undertaken. Each student pre- 
sented a short oral report on his work late in the spring. Copies o 
the proposals are attached as Appendix C, 



The schedule for the first semester of the Workshop 






February 9 
February 16 

February 22 

February 28 

March 9 



Organizational Meeting 

Thomas Fox, Syracuse University, "The Production Function 
of Education.” 

Mark Blaug, London School of Economics, "The Rate of 
Return on Investment in Education in Britain.” 

T. W. Schultz, University of Chicago, "Responses of 
Schools and Students to Economic Growth." 

Edward F. Denison, The Brookings Institution, "Education 
and Economic Growth in Nine European Countries, 1950-65. 
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March 15 


Discussion and Analysis of Papers to Date. 


March 22 


Discussion and Analysis. 


March 30 


Harry G. Johnson, University of Chicago, "The Economics 
of the Brain Drain." 


April 6 


Discussion of Preliminary Research Proposals by Students. 


May 4 


Student Reports. 


May 11 


Samuel Bowles, Harvard University Center for International 
Affairs, "An Educational Planning Model for Northern 
Rhodesia." 


May 18 


Concluding Session. 



During the second semester of the Workshop, the primary emphasis 
was on discussions of the student's research projects, which had begun 
in the spring semester and continued through the summer. Three additional 
outside speakers were brought to the campus in the fall. They were: 



November 7 


Daniel C. Rogers, Yale University, "Education and 
Earnings; A Case Study." 


November 28 


Finis R. V^elch, Southern Methodist University, 
"Labor Market Discrimination: An Interpretation of 

Income Differences in the Rural South." 


December 12 


Melvin W. Reder, Stanford University, "Incomes and 
Mobility of Dentists." 



A selection of papers presented by visiting speakers is included as 
Appendix D. 

As background for the Workshop, students used as a reading list 
(Appendix E), a basic bibliography in the human resource area which some 
of the students had covered in a previous course in Human Resources and 
Economic Grov’th. As often as possible, speakers provided advance copies 
of their papers, so that Workshop participants were familiar with them 
when presented. 

For the sessions devoted to discussion and analysis, a student was 
assigned to be a formal discussant for each speaker's paper. A written 
report was prepared by the discussant and subsequently was distributed 
to the other participants. (See Appendix F.) 



RESULTS 



Enrollment was limited by the Workshop Directors in order to allow 
the fullest possible discussion of the research projects and the maximum 
flow of ideas between the outside speakers and the Workshop participants. 



The Workshop sessions at which speakers appeared were open to 
other faculty and students from the University, but visitors were asked 
to defer to participants during the discussions and, in some cases, 
closed meetings were held to further facilitate this exchange. 

During the first semester, eight graduate students enrolled in the 
Workshop for credit, six of them from the Department of Economics and two 
from the School of Education. In addition, there were three auditors. 

In the second semester, six students took the Workshop for credit. 



Student topics included the following; 

Marjorie Puts "A Survey of Alternative Input Mixes in Teaching." 



John Bowman 



"The Correlation Between Education and Unemployment." 
(Not Completed) 



Don J. DeVoretz, "Linear Programming and Educational Investment." 
Peter A. Lundt 



John L. Melder 
M. J. Oatey 
J. A. Wilson 



"The Factor Proportions of Canadian Foreign Trade 
and Human Capital." 

"Education and Income Redistribution." 

"Institutional and On-The-Job Training." 

"Time/Cost Trade-Offs and Educational Flexibility." 
(Not Completed) 



"History of Education Benefits Under the Wisconsin 
State GI Bill of Righto." 



Allen V. Potts 

Copies of the student pape^rs are included as Appendix G 



DISCUSSION 



As stated above, the primary purpose of the Workshop was to stimulate 
Interest and research in the field of human resources. 

For the graduate students involved the Workshop presented them with 
the first hard look at the problems of doing research in the field. In 
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some cases, the initial research topic was changed, or narrowed, or 

broadened. In all cases, students gained experience in 

research topic, designing the research methodology, and xn actually 

doing research in a new field. 

As an outgrowth of the Workshop, M. J. Oatey went on ® 

Master’s Degree thesis dealing with on-the-job 

is uresentlv engaged in research for a dissertation dealing with the 

vLCbuf affLting continuation of students' education after high school. 

Allen Van Potts is doing research in the 

and is revising his Workshop paper for 

using a linear programming model in assessing th 

the Philippine Islands, using a methodology similar to 

Workshop paper; DeVoretz currently holds a fellowship and is i 

Philippines. Thus, the Workshop has stimulated considerable re e 

in the field of human resources. 

The value of having outside speakers redounded to others 
to the workshop participants since each Workshop f 

faculty and other graduate students interested in a particul r p 

research. 

The spring-summer-fall format of the Workshop proved to be “seful, 
providing Lre time for students to complete their work than the usual 
fall-sS format provides. Tne difficulty with the approach lies in 
obtaining financial support for students during the summer, so th t y 
carSnurto carry on their research. Unfortunately, we did not ask 
for suchX^rt in Lr proposal. Were we to submit « 
this again, we would regard the provision for summer research suppo 

for student participants as essential. 



mm 



CONCLUSION 
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ntscuasion between outside speakers and Workshop participants proved 
partici^arirvalua^rL opening Lw lines of thought on questions under 
LnsideratiL and in showing students new ways of approaching complex 

Issues. 

At the close of the Workshop, it was decided that a one-semester 
offering would probably be sufficient to meet the pals 
S^we could be assured of having summer financing for pe Workshop 
studLts, A one-semester Workshop on Human Resources was inaugurated 

in the fall, 1967, semester. 

The investigators feel the Workshop provided a valuable ^ . 

hr-inffine new neople into the field and stimulating new reseaph aetpities 
This^iew is Lpported by the fact that the Workshop is continuing to 
receive support from a non-govemment source. 










The workshop on the Economics of Human Resources „ 

1966 at the Dniversity of Wisconsin to Provide ® Lovide a medium 

research by both faculty and graduate students, and t° P , 
f^rdisseminating the latest research 

University of v^isconsin faculty, aud gr£.dua .e students. 

The workshop ran for two semesters and 

::: r sS^f :a:ry^r - --- 

semester. 

Wine outside speakers, each well-known in &e area. f 

At the closrof the year, each participant completed a paper on a rese.rcn 
topic whirhad been discussed and approved during the year. 



Appendix A 



Announeesifint r Workshop on Bcononlcs of Hunan Resourcts 



UNIVERSITY OF WISCONSIN 
Department of Economics 



announcement 

WORKSHOP ON ECONOMICS OF HUMAN RESOURCES (ECONOMICS 968-969; also Ed. Pol. 
Studies 968-969). 

Spring-Fall 1966, Professors W. Lee Hansen and Burton A. Weisbrod 



A new workshop will be offered during the Spring and continuing into 
the Fall semeste. ^ under the direction of Professors W. Lee Hansen and 
Burton A. Weisbrod. The objective of the two-semester workshop is to 
stimulate research in the rapidly-developing area of the economics of 
human resources. The workshop will, in its first year, focus on the 
economics of education. In subsequent years, topics to be investigated 
may include health, mobility, welfare, etc. 

The workshop will meet weekly during the spring semester and the 
following fall semester of each year. During the spring the principal 
emphasis will be on exposing the participants to new research develop- 
ments and discussions of future research possibilities; this will be done 
by the directors of the workshop and will be supplemented by outside 
speakers. Among the major topics to be taken up this year are: (1) 

Investment in Man and Economic Growth; (2) Outputs of Education and Their 
Benefits; (3) Inputs to Education and Their Costs; (4) The Production 
Function for Education. 

In the fall semester, some of the nexo work stimulated by the work- 
shop — begun during the first semester and continued over the summer — 
should be far enough along to be reported to the workshop and thereby 
subjected to appraisal and constructive criticism. Thus, during the fall 
semester the emphasis will be on obtaining progress reports about, and 
developing critical, analytical discussions of, the research initiated 
by workshop participants. 

Members of the x7orkshop will be required to participate during both 
semesters. They x^ill also be required to present a carefully-written 
research prospectus for approval as early as possible but in no case 
later than the end of the spring semester. Members of the v?orkshop will 
be urged to undertake research having empirical and quantitative aspects. 
It is hoped that much of the research will lead to Ph.D. dissertations 
and/or published papers. 

The workshop, which x^rill offer graduate credit, should be of 
particular interest to students of economic grovjth, labor theory, public 
finance and applied welfare economics. Enrollment requires consent of 
one of the instructors. 
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SuggpBtcd Topics for Resssreh 
101 Quostlotts for Znvostlgstlon (Thorp) 
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Uaroh X966 

Vroikahop on the Boonomios of Human Hesouroes 
Professors V/« Lee Hansen and Burton A* Felsbrod 

Suftgofl ted topica for 

outputs of education? ivhat ara th« outputs? 

^a^f aohooUnB, typa of schooXt^ 

^■* oducational orooess? 

tvL ^ ®i?® ““I Quantified? Kow do these vary by 

typo of sohooUaB, etc? Hmv huvo they ohanaad over tiir.e? ^ 

3 . What are some operational measures of ■aualitv" of oduoa-^ionv i>u,»+ 
mea^res have been uaed? How satisfsctorv «e th^ 2 T 

^CS®otions for inprovod moasures? ^ 

oton^eS ovor®«S“,.'f f 1“®? **'® «>' educational outout has 

wo measure the productivity 0 f entorprlsos -oroducin* "odueatloilf 
• hut is the productivity of the Unlve7-sity of Wisconsin, of^ om ^ 
its departments (e.g., Eoonouins)? i»<.onsin, or or one of 

all^or^hin^u^ argued that education produces extensive "externalitloa"— 

S “iSIH 

'^'«h«r education (partial or 

"ulti +. ?! . higher euuoatlon? Give sor'.e 

ostliiiBtes. iias the changing oonposltion S>t enrolimants at 

of iduo“ioS ui'fo«tad bv Changing relative prieee 



a. 



What is the value of the nov/ GI Hill? in +h.. 4 ^ dj. j 

SLsrur^f “« »“• Inti’S; 2";2" 

fill-X a "good” things In vihat sensa is it n^ood**? ’"hat is tsbo 

«o^^ iT^hfm **’® -lot mibstdiL aS^-si^or 

th^Lt tlmi tie n »ti.iuUato additional school-“?n, 3 ? Hooe 

fact that the 01 BiU applies 0”.sentiaIly only to icales pose problems? 
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10« (|*hat I 0 the "Incorio elGstlolty** of detaana for oduoation? *^hat la. 

Tipenlng to tho pato of oolXogo-^inm; (and oompletlon) among laaloo vs* 
fso^AS in tho U»3* * In varlouB roglonB? ^o ;?hat extent aro those 
past erne explainable by Inooae ohonxeS? 



II* Uo‘.v api>ll cable is "ppogj’an budj^otlnn** op "oftst effeetlvenees*' In 

OTaluatlm; educational :)po«jpaius? How might those teehnlnues bo applied 
to a university (au^ as Wisconsin), to a department (such as Zoonados)* 
to a ao^ol aysteni (such as thrit of liiadlson) , or to one of the state r 
FederaUy-wppopted educational programs? What are the major probltcs 
onoountored in applications ouch as these? What ape the potential benefits? 



12 . 



13 . 



What are the efrocts of such things as fariily incor.©, social class, 

bacVgrownd, residence, ahllitv, etc, on school- 
extent do lnco:i;o opportunities (expected income) 

coets of education explain the diffeponoea assooleted v/ith tho above 
raotora? 

What explains the differential dropout behavior of various nroups, 
^ong theia minority, othnio, soolel class, etc? *^o what extent do 

incomea and costs of education e]q>lain these 



14* Tho oorroietion between level of education and unemplovmont. Why is there 
a correlation? V.iii it continue? How stroxuc la the eoirrelatlon? wo 
observe this in other oountries as well? 



15. 



International flows of highly educated yersona*— the •brain" drain* How 
argo are these flows? In what directions are they going? How ca p these 

flows bo e^lained? V/hat is tholr slf^iflcance for econotidc orovith, for 
resource allocation? 



16* V.hat aro the rates of return on eaucutlon for fa,iaio8? (use Census data, 
a la Beexer, Hanson, etc*)* How dona the rate of retum differ by region? 

o'^tent of labor force participation; full-time versus 
pnrt-tl-uo, by ooreer vex’sus non-careo.* v;oiaen? bhj\t are the special 

^^al”o?"^ ©ncountored in maUaing sacL estlJ.atos for fei:;aies as contrasted to 



17. 



X6. 



Hov; do individuals finance their expenditures for Jiighor education? 

a . role is played by the -rivute mnrknt for capital funds? public loan 
triads? gr^ts, fellowships, and scholarships? Hov^ ftexlbie anti ddaptable 
arc oacl: Of those systats? What is their impact on the rato of return? 

aiong vu“ field^^"' oltoring tho reLati*,o distribution of enrollir.ents 

la thoTO means by which we can esti.ato tho r»xto of obsolosonoo <-f 
proauoeu uy caucatlon? V.’liat 02*0 the liaulications for 
on-the-job trainin<^, for re braining, for adult education? Fhat is 

ohooslnpt an occupation, giyen varying expectations 
about tlio possible rate of obsoleaenoe? 
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19 • Capital Markets for Education Loans 
How active Is the private sector? 

What has been the effect of the public sector (e*g. NDEA, etc.)? 

What Is the repayment record? 

How olj^t the market be "Improved"? 

How Important are the underlying barriers? 

20. Income redistributional Effects of the Higher Education System 

Who pays the taxes and who receives ^e schooling? 

Do low-income people have more or fewer children per 
family than higher-income people? 

Does rate of parochial-schooling and private school going differ by 
income level? 

How satisfactory are the Rlbicoff Amendment and other tax-credit plans In 
this respect? 
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^ IriTest: CJ'it in e<lucation as any other prcflucii've expendiliure 
rennires a rationale ior elfieient allocation oi' exoendi t-nres to 
proouco a pja,xi-ur'? incre >ent in outpnt® j rascntly', two ‘^ain tsch— 
nie’ues rate ci return analysis and manpower '.lanninp’ have been 
used to *':axin-ize ^ pains Iro M educ/itiona I e'xoendi tures. Xo propo- 
nents oi either technique there are seen a<]var«tap;es as weli as 
cl isa(]vanta|?es to 1-oth aonroachesa 



It 



^ purpose oI this -paper to extol or criti- 

cise eioher approach xn «reat detail* /’’ather general x'einarks v/ill 
oe ’'Qclo to describe? the theor ticnl nrulerpinnings v,ith the obfcct 
oX 11 lus'orating the need for a linear progroj’viiing apnroacli in a 
less devc'^o'f'd country,, 

T?ie rate of return an •'roach ossrntial ly assesses tbs rate cf 
iPierest necM-ssary to onuatc costs v.ith ■ ex-)ec ted luture ear!?inn-s. 



The i'^piici-b as.Si!--’.ntions of thisS • rtho<I 



irc ■ any as hlaug has 



poin-tod out*^ Tho irr->ortant assur ?tions though*' in relation^io 
anp'lication in a lov.' incoinr. economy are •the iniinite elasticity 
oX substitution irony iactor in->uts, education as general educa- 
tion aJio •/Osilivc st’’id<'ni/ response to « co"fio" ic incentiireso 

^ ® less de-'vo 1,0 ?od econo-ny none of these assu.iptions are 

iuiii f. „ec* lactor inputs^ especially teachers ore not eeui ?>ed 
to sl»ilt readily from one type ol tea,chij?g to another* ALsol the 
greet de-’:ancl for skills and early specia Uzation oilen Xorcc lor- 
mal training to end general education ecrly in the stiident»s 
Crii'eer* i-portajit though is tlie lack ui‘ stjident res])onse 

to econo. -"ie incentives* A Philippi' e co.se .study undertaken by 
this author showed a wide divergence between nrivate action and 
social needs* The econo-ic re-iurn lor 0/4^ certa.in skills was 
high but studen-ts refrained from training for these fields because 
of consumption r©asons| i*e* prestige* This examnle is undoubt- 
ably roper, tod in many otbor Tow income economies.' 

^ This 'tvide divergence from assiriptions undci-lying tlie rate 
of return approach forof\s goverrr e-nt action in lieu of inadequate 
-nrket mecbani.sms to 'raximiae social returns* This necessity for 
puolic action becomes even more evident when we add the uncompet- 
cl.isenuiTil>riuin conditions of less developed labor mar- 
kers to oii,E.* ii.st oi. !>rokon assiu ’•'-Lions* -Subsidies and other forms 

1* kBlaug’, "Private •Dema.nd for i-lxira Kducation'- # kconomica* l-eb* 




/ 



( 2 ) 



oi £/overni i'ent policy can Le imploiiu ntecl to correct ior these 
features and to maxirni^^e social returns* 



IloTcverj, it is one of t'c purposes of this paper to illus- 
trate the cO'Ti;)lexity of i?:p3 e-'entin" public policy f^i^en the cri- 
terion^f the rate of return aparoach. If student reaons© is 
lackinf^ and government action is reriuired how can government oper- 
ationally determine the number of x skills and years of schooling 
renuired to equa-lize rates of return among educational levels and 
between education and other froms of investment? To say that x 
dollars spent on elementary education win eoualize its return 
with respect to college expenditures is beyond ca'culatien* 

Changes in marginal returns and marginal costs w'ould have to be 
calculated for each student at each level of education in each 
time oeriod and then marginal adjustments de. This is a Hercu- 
lean taskc, lor these reasons it would seem Iruitfnl to search 
for an alternative methods 



The manpenv-er planning technique is designed to meet the op- 
erational reeuire-^ents of a less dr-velo>^)ed economy. Given an 
overall growth nlan with intersectoral grovrih targ< ts skill re- 
nuirs”''ents and educational investments can be deter ined* There 
is one basic operational weakness to this aonroaeh. If any oi 
the industrial growth rates are inaccurately lorecasled or the 
production function changes, the projected ski ’ 1 and educational 
re^‘uire’='ents can be far off« unfortunately, bad forecasts are 
a I ost certain in a low' income econoi'iy where statistics are poor 
and Tinanticipated structural changes are many* 

A linear t)rogrnmming t4 chninue offers a tentative solution 
to the operational problems, involved in the rate of return and 
manr>ower planning approaches* Vnlikc-’ the rate of return appro.* ch 
the linear progra'Sir'ing technique cioes not require endless discrete 
estimations of marginal returns. Given the in nuts and tho cost 
constraint the proper mixture of all tynes of education, e.g* 
primary, secondary, vocational, etc, can be determined so that 
future earnings vdll be maximized * The linear progra**’-ing tech- 
nique could also de*t©rr;ine the least cost ‘ etbod of educa-fcing 
ceri>aiii skilly i.i uiaimower .nrojections w’ere eiadc* However, since 
projeet*ions are assu-'-ed unreliable this latter aspect of the 
linear program’iing techninuo will be ignored. 

V.ith this brief ‘olea for the linear program' ming ap’^roach, 
a return to the pro.’frted outline of this study will resume* A 
case study of tw'o low income countries will be • ade to suggest 
the feasibility of tbs linear prograi ?ning tochninuo. It is en- 
visioned that life time earnings by levol of education and oc- 
cupations will bo needed plus a detailed knowledge of the supply 
inputs* This will allow the f or::iulation of the nroblern as such; 

(1) objective function, i.e. what to maximize 
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'•'ow tbe nrobleni Qi-ply r(?<Hies's to eiioosinfr the wooer level of 
ectryity ol each process variable (Xi) so that the ohiective 
Sanction vill reach an ooiinu- vfithin the constraints! 

obvious st'i- hlinn block in this ■ etlioil will be the avail- 

i ot'wL°^ formulates the technoloRy matrix. 

^^iLc *>’« "'hilippines will be used 

since the required data see- to bo available. Also, in the latter 

pnaLais“^n,1’*’ih»”i^'^**®®“ prescriptions of the rate of return 
analysis and the iinea.-;- progra- -inp results will be attempted, 

throuS thiroutuLf® proposed paper -.ay he better seen 

Investmcn-r“®'^^''® Approaches to Investigate iiducational 

a description of the apwoaoh 
and i-ss strengths and weaknesses will he reviewed 

n. anoower PlatKiing Technique; a similar description as 

Cn Linear Vror.^a.r.-rinp; Tochniouf’s ihe basic rationale ior 
prefcmnfT this nethod over the other two atjnroaches*. 

II* .Description o£* fche f.inear Trof rai min/? Teclmique 
.) i’orrrmlation of Various Ob.jective I'lnictions 



(4) 



Bo DeYttlopinfT the Tecbnolof;y **atrix 
Co Befinxtior« o! the Constraints 
III. ArjpUeation to ’'exico end the Philippines 

Ao Presentation oi OLiectivc Ximctions, Constraints, and 
'*atrix. 

B. Description of Posults in Terms of i;)xpenditures on 
Various h<ve1s of Kclucation. 

Co Comparison ol T.-te of Be turn Besults and ^inear 
Proffra’v :ln,^ (vone lusions. 

IT. Summary, iug.^ostions, rtco 

A. Su* mary of the Results in Both Case Countries 
B* Possible A'/enues of iurther Research 



SBo 



At the present time I am engaijed in reading Spivey* s Linear 
B^. ?J:amni,in^ and Borfman Saimielson and Solow’s Linear Try^"" 

MglXgis for background. “TlSraT^ 
xnves'4.igating sources of data for “exico and the Philippines* 
which include: 

(1) Randall, Laura, The *> roc r3s of Lcono'iic Develo*>ment 



( 2 ) 
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(4) 

iii 



in ’’exico. 
Sanchez;, fi 



A la; education 

t- > -s a |.sa.'-a . S£ii°°l 

. jiiduc; txon xn cxxco. 



Booth, 0 

■ToJmson, . . .. 

Knoller, n*l . ^e Muca|Ion yatio n. 

CentroT lank of the Pliitxl^inesT^^^ ^^^ 

\ V * \r*cr*f**«* ** ' tm TiirriW^giw^i 

(7) (loodstoTn, Pace and Pat tern of Phi li opine Rconomie 

C{X*OWr*t ■TTinnirMimr w»vnnMiiii iu_ri 7 »»*i>t*w<wwmwwitii*i»i'w>iw 

(8) ol Census, ITie Bhilinnine Statistical Survey . 
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V/aaoi3.y JU«?ntlor»’c co’Xefcratort artioloa ^Uomstio produotion and 

FqtoUip. Trado: Tlzo i^mricon Capital position Ro^Exatainod” and ^F&otor 

Frcpovtionn and the strisotura of American Trade? Ftu^lier rneoritical 

2 

and licjpiilcal Ana3;<r3:io» os'eated \diat haijt coiae to bo known as the 
*ieontief Vaxadox^o Tlie theory of intoriiational trade bao been ia a 
rathe:.' nsKsttlcs? erbate evsr oino©^. 

im th& siu‘.fa(70s the •jf.oontiof Paradox* appears rolatit’^ejy oitsploo 
Th© Hochsohcc’-nhlin IhGO^y sug^osta that a oountrj would tend to ex** 
roj;t thceo jjoeds t-ijicrf. *acre intencire in thoe© facto^’a cf production 
:*Xi whioh tho eexv^tv^’' was relativoly well endowed; r.nd th-st it would 
tend to i-s.port those $;oads which wsro intansive in t!jG.'?o factors of 
prot-ucticn 3;?. Hbiah t!io comitrey was relativaSy l^*si\ cndowed«, 
mteriT^itioTi'il ijpceii\13.5jatio2i xp based on rolative factor proportions# 
The ItOitod Statcos which iw accoptod to be capita?^ ir.tonsxve 
vi.8‘M-vio t!ic rost of tho woz'Idj, oheuM export eapltnl inttmaivo 
CtOcdc acoordir/'' to this lo:ont:*of*o eisplrical eti!<5y contra^- 

fUcts title tb.coi>% His trtiidy eoetss to inciiCAito that tho Eriitad States 
©:tporta labor intenai-vO goodij aiid iarporto capital inteui'd^o (roooiSff 
l-iContiof bcaes bis f5.jsd:jasa on on aiia3:jrsi« of tho j>tyuotu:*re o.f 
tho Arseri<rao irhioh was cenduated by t-he lhi.?x'.crct 15cc»ios)io 

feno’.n%‘l', .v*ro;}oot# The diiia birtse is tho 2rK) k 2f0 input^output v 0 !bl& 
of 19^7'?® This tablo dcsoribois the floif of goede and scii/icas through^ 
cut th© ocoKOffty# A ccXuiss of au ijiput-ontput tsiblo dc-coribes tho in« 
out froBj all, the ix>*luatrie» in tho cconos^ minlvod per un5.t of 
put of a givtm industa:^® 



L 



O 

ERIC 



within t2so for • glvon tkaso year* iMmtlof asoOMo a 
conetant-cooffldent prodaotlon £tootioa and oaloolatot co» 
emoienta for all Indnatoioo. 3X « tor exsaplB, oio dlUon dollars 
worth of output of induotiy X nsed $100,000 wrth of industry T*s output 
as laput in tho baso year, t«o milliO!i dollars worth of industxy X*s 
output wuia E>eq«ir© $200, 000 of UitJttstsy I*s outjmt as input, cjaiven 
tho one can oslculat© th© rGqdr6s»nt© tlirou^hout th© 

scojioiy for any given chaago in output. 

tfadrig t?.)is table, Loontiof ooBputad the dix^ 9 ot and indirect 
capital and Xibor reqtarenanta per adllicn dollars w>rt;h of output 
for thoeo ia'a«strlo?? whoso proiSucfta are traded on the intea^m'^onal 
warhet. The direct requirea^to, ioO. tho capital and Xalw x-eqixirowes^te, 
toy a dolls ro worth of output in an industry, v&tb ooaiputed 

fi’OTn the 2ao x 2C0 table. The inOireot requirtneewts, i*o* the roquisu- 
tSionts of tho output of other industrios rdilGih the Indaetay in question 
uses CR input, veye coc^jutod frosi a conoolidatod 50 x 50 table. 

Using *aii3S3 oap5.tal and labor roquirsnGjitSp Lcont5of ©xarAned 
the relative oaisital and 3Uab.or proportions of one sdUlon dol3iiro 
tforth of AKorloan and is^rt-^oatpetijig output, since leontlef 

did not have* data on the factor proportlona of that foraijpj output 
which oowpooss tlio actual Uhlted Sttitos lispox^o, ho wae obligsed to 
coKipara the capital and latior roquimraei^ts of one wilHon dollars 
worth of mjzltsm eisparta with the capital and mx>r re^uiresants of 
ojio icillltfjn do?lars m>rth of Aaesrican produoad iBQJortMjaapeting output. 
X*8port-.conpatinK indissrbid.e© ar© defiiaed so thoeo Induotrios ^ioh have 
a substantial output in th© iMtad Stats®, but oo»poto 5fl.th like 
ooaKcodlties liaportedl into the Unitod States. 



ixpoxte tor vbloh thsre la m compaHiSMa 
Amrlom prodaouione mQh as oatfea« tea and jttto» aro oxoliided* 
7iG&:^t4ef a i^tcatdcu tho IMted States reduced its 

o^'perta and S.i^orts tgr &a& m^jLioa dolXara* Tbe capital and labor re-* 
quirciiants ta inorease inix>?t«‘C02^eting prodaotlonoo loe»» roplaolR^e 
arc coiapared tcltSi tli© oapl^^. and labor rafXeasod in ©apart seatoro 
Kon-<Joi3petin$ ItapoTtQ aro hsld constants on3y coapsting isipoTta are 
es-sured to obango^ 

J>Kmtdaf»e ewp[i.rilcal «jaalp*J3ia indicates that ralats^vel^r ii»ra labor 
and loffc capital aro roquirod to produce cm© asUlien dollars isortli of 
Ijnitsd States casperts than to produce one trillion doHas’s worth of 
ii?port-»«o«potfsnfi: production In 

This wcaClrj. Eis^goot tSiat the Uaited States epeclalisies in labor 
iatonoivo goodSo yhc only explajiauloa tMoh Isontiof ^,mis for tiiic 
io tiiat one 55Qn*-y«m’’ of As8J>ad<3aii labor cossMned w3,t4i a gi^n cjoantlt^ 
of capital tauut be throe tlTsoa wore ©ffldont than foreign labors H© 
adds that the highos' productivity of tesrlcaa labor ccuirot ba duo t© 
the larger aioovjnt of capital por imko^ in the t&aitcd States# If 
(3ub3vitutdorj of a*;tpltt3l for labor wsra profitablo in the t>bl‘ted Stateoc 
it wfouM also bs prcfJtablo in (wrroapoading indaoiirl©© abroad® '£h<s 
poooiMlity of technological smtsotiiuticn is avsdlsblo to the whole 
vorld® 




The controversy r>\uiT 0 UDdin* •J^soatdef Poarsdox* ralooe 
aeVGTal intercerb^g cusstlona^ Hot the least of whlob its th« need to 
expJjosro the aotval factor projxsrtloasc of easporto and 5^rto in more 
detail than that of a®osj>le oapital^lahor ratios* Ai^ rovioion in the 
pi^sont theoiiy cf intornotional trade willi, of nooesGity,p hare to bo 
bttficsd on quafttitativo data* 

A qaantitativo evaluation of the qiialUgr of labor ^«nald bo a 
ciofinito ttie-ass of ivipAmOns the atrailablo data* For it asms oloar 
that all labor is not equal on the h&sis of 'pligr^ficol input* ovm 
the different ammtv! of oapital cowbinQd it ax-^c aocoiyr&od for* 
adciition^ there ico^sld coow to bo an iixdioation ’^ihst labor in 
the oaport inSactrios i» of a hishor skill lovol tlian labor in iwpoarU 
indi»»trios* SJ^wie® for example, ba« shorn that wjcp® 

rates ia o^iport iaduotrios ax-« syotcamtically higher than in :*!sport^ 
aatJ^tAm SMusmocj, HSr own rosearch ha» also indloatod that ossport 
sector labor is sierdficaatiy hotter cducatcit i»o*B eorttaUko tsoro 
hmaan cjapltaX* than lii^ort>-coi!^pet4^ Iniuc-'vrlos® labos** 

msofer os roffoaroSii is in progp^oss on tho factor ps*oportic?ns of 
tMted Statoo fox^ei^i tX‘ado* 1 n^hottld lib« to ea^oro the faotos* 
proportions of Canadian foroiga trade vitb eapcjoial rof'smioo to 
oduoidicnol roqrAyom'ito* Far It lo datjlrablo to otneh’’ the factor 
pntportiono of forsd^n trade of eo?.'^ than one ocontjy li order oo 
Gstiisate the effect of poejuliar national charactoxlctios and/or con* 
ditiona cst the factor propomono of foreifi^ trade* 



Th® dlract ®nd capitaX and labor raqulrenanto of Canadian 

forolgn trade have been oalouXatod bjr Donald WiahXs^ using; th® Canadian 
input"Oubimt matrix for and th® capital jtjqittirowonte oetlmtad 
^ W*Co Hood and Anthongr Scott* 

Colne the Canadian Ceneus for 1951* 1 can sstlsat® educational 
3 .ot/ei 8 j, occupational dlctrlbutlone eklll levels* and dlstrlbutiono by 
sox and age for Canadian Induotry on a ssotor by sector basis* Ihes® 
sector by eootor eetiaatss oaxi be coitvcrtsd to th® 22 nootors used In 
tho Inputxioutpat »atrl 2 c devol.opsd by Wahl* 

Using Thaodorc ostlttatas of rosouroo costs of education 

in tho United States^ as proKlos for Canadian cost®* 2 can ostlasato 
hUQjan capital requlroB/ents for Canadian foreign tradoo Those could bo 
j^raftod onto the oxistinig: capital«labor roguiroaeiits for Canadian 
trade to produce a S^ontlef typo ©wtiKnta of oapitalo beth iiiioan and 
physical 0 and labor requireisonto of Canadian ti’adeo 

The arwlysi© can be doveiopsd further* teovor* The Induotry hr 
indwetsy reqairesaents of education q alcillSo cocfupntlcnso etc* can be 
regressed oa the inductry fcy industry lehara of Cssnsjdian trade to 
yield quantitative ostiwateo of the iwportanoa of these factor© In 
Canadian trade* An industjy®® ohara of foifoisn trad® can be expressed 
as it® ^iiare of ag^ifragato Canadian trad®* of wrld narket* of its ohang® 
in eSiaro of wrld *nd/os» Ito chare in Canadian trad® tcn«ard» 

certain s'egions such aa th® Unltad States * Wdatern Europe and the 
lessor deirolopod eountrieso 



iS07037<3X IShSLoll 33^ lA lBOly to ddTOlopO 3.2!I til© ooaxvgQ 

this Qtxi^ cm h& £ffitloip 3 t©d In advssneo* The lal»r 7©qol?©smt3 ©f 

tirade ostAjssted Walal h©j?o ©otablishod on the basia of vn^s 
and oalarioc pcdd® sfathoy than on a playsSLcal inpit haal.&<» Sine© it 
eonld bs es^oted ^:sge rates and ©diioatioa are correlated » an tip** 
ward Ma,s I21 tho effsets of ediaeatioa could ho ijntroduaad* "i^is could 
be omitrolled for by re«<ei?aluating th© labor cooffidonts in tests* of 
i^n-year fh© wag© fstru-cstar© in each Industsy ean be deri^^d froa 

Canadiasi Cea!Srtj.s data, aiod can bo used to cenwrt th© labor ecefficiesitg 
to a Baan«.yoar basis# 

A further problesi woisld be ^lat of saatiiral resetireoe* sus»> 
jjaet tliat sm endc^ssaosst of mtii^nsl r©s 0 as*ceo stroag’Sy inflneacos the 
8treicst;m’o of a foreijsn trade* Tida CiSfUld eiamp th© effoe^ 

of crif^erSa^ cd5icatioaal lo^ls ^ *^riouc industries# This could 
he correcti3d by using an aisport sxx^vomnt for natoal res'oaroos 
dorit^od. fi*©!!} G 0 ett 5 i*a def^inod as natural resouro© intenai^??©# Ja^>slav 

Vai?ii.k has ootimtod natural resource re(3ud.ratisssitfl for th© United States 

6 

?3y this BEetbod# Th^ss© roQUi-r^sajssats co’ald bo used &s a ps'osxcy in the 
Caimdian ceso» 

It bo noted tli^t this could bo ©stcisdcd to include 

not cffijly Jsorc. data, bart miffox* data# ISbro ^s^iafeles, such as rosearoh 
md der©lops®ssrt ©s^sKSitus’ca, degree ©f concentration, well defined 
aate'al resocrc© rcq(u:Xro»its and newaes® ©f capital, ©said b© c^nsid 
orad« 2ja adiSition, The Bursas of Statistics is scbedualed t© 



ipabllsh an t^aba© for 1961 in the neasi^ JEb&nr©, Thia aeolxS 

bo coir5>iJisd with the Chadian Coostt® data fop 1$6i to update the eto^y. 
Th© twS eeta oS reeulte ooaZd be ooiapapod to give a vesy Unltod Inter* 



tsi^ral Ylsw# 



1o ¥a8sil7n Froduo^ickfi and "^voXigpL ¥?ad@: the 

Caudtal Positioa Re«*Htesiaintt(i«» Fye<i^^ nge 0^^ ^ 
A«S£lsaaJ^Sfi2B^^..^gS.^. 978i>i1953. PP.3P-35§U^ 



2» IVcrportlo&te asd the Sts^frixire cf AisasleQa 

Trades Itoitsor Theoretical ©ad Eas?irl©al Aiia370iE»*e Re^gjaw Of Ecottowiog 

^*t9S5, pp.386-«50S. 






Kra^e, Xr^Jaug B*, ”^(faigoo ar4 9braljpi Trado»»» gs^e^, <>T^.^ c^aMog 

teLi£3l?tgMSa* 30it956 , k>. 1«}-30. 



WsKt, Donald F,8<^ «Cfe|^tal and Xebor Req^sliefiieots for Ceisada'e fOrelja 
7rade% f baJSa?a<ilgJL.jfait^1L^_ssia8!gda )iJfe^ 

27s19S?» 



j, SohultB. Ihoedor® w. , ag-Jgffi^SJSjJiBaJOSSa^^ ®®» ’9^- 
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EDUCA'J’ION AMD iMCOirs aEDISTxiiaUTIOM 

It often has been posited that education acts to redistribute 
income. The nurpose of this nroposed study is to investigate the 
veracity of this statement. Cons education, in fact, tend to 
equalise the distribution of i icome, and, if so, to what extent? 
These are the primary questions to bo considered. 

One immediately is faced with the necessity of making limiting 
assumptions.. Education Is a lifelong nrocess. Bat for the purpose 
of this study, I shall limit it to that produced in the 12-year 
public school span. The questim, then, becomes: What effect does 
the public school educational system have on income distribution? 

It is taken as given that aduo tion doss increase an Individual’s 
lifetime earning potential. At issue is whether the educational 
benefits are distributed in a manner which maintains the existing 
income distributional curve, or whether public school education is 
a means of smoothing the curve. 

(At this point, I still am uncertain as to the income group 
Classifications I will use, but most probably I will consider a 
family with two children earning under $3,000 as poor, and a similar 
sised familv earning more than $3,000 as non-poos', For each child 
over two, I will add $600, Thus a family with four children and an 
income of $lt,000 wuld be considered poor. In the interest of brevity, 
I will assume that needed data is available,) 

The analysis will study the distributional question from both the 
cost and benefit side , First, X wi.ll determine the proportion to which 



( 2 ) 



the two groups share in the benefits of the schools o %d here ^ shall 
assume that all the benefits are embodied in a high school diploma^ 

I shall assume that those who are graduated from high school 
will be distributed by income level in the same proportion as those vyith 
similar char?’cteristics (age, sex, race) are nowo The same shall be 
assumed for those who do not graduate from high school, o For these 
computations, i vrf.ll use UoS« census ciata^ 

!“\lhil0 these assumptions are a bit unsatisfactory, I believe they 
will give a useful first approximation of the income redistributional 
effects of the oublic school systemo The pivotal point In this analysis 
will be t‘ e percentage of possible high school graduatss who do graduate 
compared with the percentage of poor in the school district ®s population - 
Thus if 30 per cent of the district is poor but only 10 per cent of 
all possible graduates fail to get a diploma, this may reflect a shift, 
in income towards the poor-. 

Secondly, i shall investigate how the two income groups share iri 
the financial support of the schools o Does the/ir' percentage share of 
support follow their percentage share of the population? However, for 
the purposes of t*is paper the cost side will not be lUlly exploited 
since I am hoping to develop this more fully in a later arid more campre- 
hensiVe ex^amination of the income redistribution question,. 

Thus the analysis will proceed in a two^pronged fashionn On the 
one hand, it will examine the cost sides who pays for pa;.^lic school 
education, and what are the distributional Implicationso On the other 
hand, i will attonpii to determljie how the two income groups share the 



benefits- 



( 3 ) 



It may seem, for example, that one indication of redistribution would 
bo the finding that the non-poor con/tributa more than their share to 
the support of the school district’s educational prograwo however, this 
is only one part of the answerji^ and, perhaps, an incorrect ona« Why? 
Because it also is possible that the non-poor may take more than a 
proportionate share of the benefits o 

For example, assume that the non-poor gig fextlCTtex SMKy constitute 70 
per cent of the school district ’e population, but contribute 90 per 
cent to its financial support* But assume also that children from the 
non -poor group constitute 95 per cent of the beneficiaries of the 
education >1 In this case, one inig' t conclude t?*»e system, in fact; serves 
to make the distributional curve more skewed^ 

Therefore, ^ will look at tire composition of high school graduating 
clashes along income classification lines to determine how this diS’’ 
tribution compares with the population distribution in the school district^ 
Implicit in this analysis is the assumption that all graduates benefit 
equally from the high school diploraao I m ignoring post-high school 
education plana (at least in this caper )o As mentioned above, ^ will 
treat all graduates as .lust that**high school graduates* I than will 
detei’mine^-*based on age, race, and sex variables- -the proportion of 
these graduates that w^ll fall into the "new*’ poor and noa-poor groups- 



I olan to us© a case study approach, using a school district in the 
Madison ares, and, at this point, the Sun l*ralrie district appears to 
be the moat likely candidate* I will attempt to determine which income 




groups ”pay tl^e bill‘d in the district in r«al and proportionate temso 
I also will attemot to determine who are the beneficiaries (oog., high 
school graduates over a five to 10 year period) ani into what income 
groups their families fit© 

I also olan to br.?ak down the per capita student expenditures 
into federal, state, and local tax components and use this to deter-> 
mine how the poor and non-poor ®s share is divided among the three 
taxes n This will illustrate which tax form has the heaviest redistri-' 
button al implicati ona « 

Once i£ have the per capita breakdown by poor and non«poor groups, 

■T. think it would be interesting to see how this pattern would shift 
if each atudent®s family paid the total per capita^ cost of his educ- 
ation ■, Th/fis comparison would reveal how the income groups presently 
share the cost of education and how they would share the cost If each 
student paid his full aver/age costr. 

Another area of maj}or concern will be the dropout percentage of 
each graduating class© I will take as the maximum number of possible 
graduates the number present in the graduating classaia:’’ freshman year, 
less deaths and transfers and plus immigration© If for example, the 196 $ 
graduating class had ICK) meiribers in 1961-*- the freshman year»««and two 
students died and moved out of the district, but seven immigrated, tiaen 
the maximun number of graduates would be 90© If 8l graduated, the dropout 
rata would be 10 per cent- 



I will compare this rate with the percentas^e of poor in the districto 
If it, too, were 10 eer cent, then one might conclude th-t the income 
distributional pattern would not change mucho 

In this model, then, one of t^-'e measures of redistribution will be 
the C'^mpsrison of the dropout percentage with the percentage of poor 
In the district’s populabiono 

The reason a"»pears obvious o Current data shows us that the bulk of 
the non»t)oor are non-graduates ^ Intuitively, one feels that the large 
percentage of the non-graduates will join the new poor gro.ip<. -^dd to 
this group the percentage of high school graduates-^based on age, race, 
and sex variables«»-who al-^o will join the new poor and one Could conclude 
reasonably that the new poor group probably will come close to equalling 
the present mx breakdown in the school district-, 

(Imolicit in this aoproach is the fact that the viewpoint is 
regional rather than national o In other words, all variables affecting 
labor demand-«0Xdepb the changes in t- e number of high school graduates 
- will be held constanto) 

SUMMARY 



The study, then, will seek to answer the following questional. 

1*. To what extent to the two income groups (poor and non-poor^ share 
the benefits of the system? 

2, To what proportion do the two income groupo support the 



district ^3 educational system? 



do these findings reveal about the incf^tne redistributional 
ef^’ents of the public school system? 

ho can this limited model, be expanded into a general model? 

$(. What are the policy implicstLons of the study? 
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InBtltrtional and On'»the«Job Training. 



tty sopi'.c will be a comparison between formal training in an intitutMn 
Lvxd informal trnlning, on the fob, based on economic and/or psychological 
considerations f, The workers concerned will range from non-profeasionol 
tocLnlclans doun to the hard-core uneraployedli, An application of swch a 
coopcrison voiJd be concerned with the Manpower Developement and 
Training Act., 1962, which provides for both forms of training; and theSfe 
life iinpl-catioiis far lortg term continuous retraining policies^ 

Defiuitions 

INTT n«i .. j*«: 

On clo>e inspesfcicR, the tneaniag of the two terms is rather vagus, 
it i;j not clecv how different people ore using the two terias^ 

One ilist'.nctio.x is to «iinply mr.ke ou-the»job training equivalifent to 
an ” in'»cair:pGii 3 » "* activity.^ while intitutional training is m 
si't 'Of 'COu:pi.ny “ lictivity., 

hC' ;a* er, it rry be core fruitful to regard the two as forming a continuum, 
Tiie '.astxtu"*lr?.al es.tre:»^ would be full-tirae forracl courses at a technical 
or xv^DtioAcl school, and tiio o»-the<*job ext|jeia« would cover a worker 
heiiig infokTially s’.owa his job on tlie chop fol& by another worker or a 
BGi.xri'.'iii tl*c«e eactruraes lies; anything from 1 hour a W’cek to 4 
hours a day ot .•sem^-forn'usl instruction in a factory” classroom ” 

shert ft.il‘'uit,'i co.*.iroes in an in-conpany insti-tutfitki, etc«>> Ya ^ ci 

; ih, Cih, !i\ or . 

?Kcono*.!i c con a Ider a t i ens 






‘5’h<)r^ sciiii to b{» n general feeling the “on-the-job "training is 
cht*flpei: thiin "injt.ttitional ” training (1,2), but X hove seen no 
;U3UKit£.’ti /C? cow5srit»on3 How much cheaper is on-the-job training ? 

'iw it altey ; die.";pcr t dov will vuriobles such as the nature and 
cm;q>lr;!£ity of the subject matter, and the intelligence and essperienc® 
of tha affect rulotlvc* costs ? 



cons? derationo 

Agclii the mitdhO of. the sub’^ect matter and tha trainees will affect 
thi: psycholcgicfli esonciderationa,. 

For example p low intelligence trainees that have probably essp'^riaitced 
failure and hnnulintion at grrde school or high school, will tend to 
trensfe? ovadeZy to alt forma of formal ins true tioa‘-Sf - hence ini'uncal 
on^thgyjob^^r/ may be more deffective In this cese^ 

An exampf'?4cf‘'‘fcn^ , ss opposed to jgpatice , required*, A skill 
involving srtcbr*pr.‘.*i!tic« of oriaily learned principles should be suited 
to a i approach ne-jror the ■* on* the- job "end o^ the continuu a, and v*v^ 



‘••*a nagAti-; > axtaruaUty of education 
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Orga nlea tlo nal coae lder atto ns 

mirA^jOrnA.. mmumm.^iL* iri rr n m 

These wouXd include t:ho feasibility of providing instruction on the 
shop‘»faoor; the avaibility of foremen or instructors; the Ideation of 
factory classrooms; nature of teachiiigs taethods, etc. An ci^ample of 
the lest factor is the ildvcat of self-instructional systems suitable 
for use for 1 or 2 hours at a time - which would fit well into on-the-job 
training programs . 

PR0P0SA1,S 



1 have not yet arrived at a definite proposal since I have not 
surveyed all the relevent literature to determine the nature of data 
available^ Tliere are many specific hypotheses that can be generated 
by the approach aboi* (such ae the one suggested by the Bureau of the Budget: 
the rate of return to institutional and on-the-job training by previous 
schooling of the trainees) « Ifhitfeh, if any, hypothesis could be tested will 
depend on the relevance* of the data already available, of the feasibility 
of an etapiricaZ study» 



Thare is some published data on training costs ( 3,4,5,6,9,10 ), but it 
is r^tther general cad :.a not broken down ttsjsx very iauch« Also, it tends 
to be relevant to c.ore institutional training than on-the-job activities. 
Costing of on-ths«;iob training is very difficult (11). 

An empirical study inwlving a direct comparison of the two forms of 
training has the ta«;f>r difficulty of finding two training programs in 
opposite halves of the continuum with directly cotoparable objectives, 

A ucetionnaire survey could be made to inveftigata trainees'‘*attltudes 
and easpwionces of th« tvo iomtm of training; or to detanulne employers* 
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ana public adEinl.8tratoi-s» experience of the costs and effectiveness 
of the two approaches. 

Finally, another proposal could be to develop the general analysis 
begun in this paper, as opposed to the rdgorous testing of a specific 
hypothesis < ie. the dovelopoent of opychological and 

organisational criteria for deciding on the form of training for any 
given situation Existing data could be drawn upon together with some 
new empirical wrlc; and the criteria developed applied to case studies. 
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STIJDY PROPOS&I, 
ECvOU 968 VJDPJvSHO? 

3 ^ 1966 
llarJoffijQ Psita 



uI'Hverstty Emijsioij cokfeheihe Aim iijsthots particxpai^t 



Kven thon^ B study oa the cS studsnt iJEalg^tioa ea the S-tet® ef 

WiswmsSa see^ to hare pr^sibiUtles foy sweyai „ ^^pamrfe 

need fes? such a study, iriXIinjpssaa of Stats asid UrdTOrsity paraoM^ -to co- 
operate, and the ^istsnoe of soas e^piaiy waJs » it has beea dssi&d to 
ooaeeatmte eatlrely ea a study invoXvlag the Uaivej«ity Extei^ioa DUrisioa 
coafei'eijcs sad institarts participaats^ Ttes eXsesat, wailabaity of rwir 
data, and prosSMty of &e oonfereace site, the UiscoasSa Cents? buiXdias, 
to additio.» to a stated need for this spoeifto study facts respoBSibXa 
for tho rhanea ftoia student to sduXt student isiisast study, 

to tradition ftroa Adara Ssdtli 

uoatiorf ^ publicly supported ed- 

to the pwoess If Bshlth- 



John Vaiaey 

Tho Econosidcs of JG^iucatioa^ po23 

Continuing education progrsaas (sjroajeioas for present pinpose alth 
adult education) as sponsored by ihe University of Uiseonsin Krteasion Diri- 
Sion and conducted at the USsconsto Conter building assuw to erery s^epeet 
too traditional rtle aBsiennsnts nenticaed by Vaisoy, Peopie from nany ksUs 
of life and levela of attaismnt attend ths Center education prograra to be 
a part of tho doTOlopasnt of methods aad toa tostltutioa of McsurcB for 
coif- and soeietaX-toproTOraert,. Obvlcnisly, because of toe toflux of these 
thousands of participants a certain ii^t is realised by ito I&dtoon «»»a 
to relation to toe sarrtces and dollar torestments ya^juired to orgcnlso and 
present t3ie prograEB and to to participant needso 



I p 5 ?opos© tids 8t\jdy to icSeati^y possible sdvmtSi^B md dis« 



advantages szsd to attempt to detmdise the isatore ss^ deg 3 fs© of beaefitSip 
positive S 2 id negativ® j g'e^lsed by Hadisoa sxsd its ©nvis'oas fioia tha p 3 ?C 5 se ^3 
of uaivez^ii^f E^sbeaslon conferossse aad Instlti^t© par-ticipsEits in the 



The IJiseoasin Extension Blv^loa is one of the coimts^fs tedis^ iixsti*^ 
tatioxjs of eoatittaiac adulation and 02 a whioh sirdlas? iisstitutiorjs look to 
fo3i? ideas and standS 2 ^-» The geiieral pa^inoiple basio to the establistesfij of 



Sstension service is the need to ccssniniicate cleanly and coatinuou®3^ th© 
2osou3?Qe8 aad rei^uirejsBnts of t5se nsiversity to its pat 2 ^ cc^smasity© To 



this 



end t2is b’iscoEsin Estensioa Division 



operates in three ma^os? dxiE^ctioiiss 



correspoBdenoe study^^ credit classes, and infoarmal instructional sarv5.ces«, 
The Division hiss 30 acadeaic departsssnts and related j^fessional bureaus^, 
six educational, seafvioo bursaus, seven adiuaMstrativ© ses?vics depairttaentB^ 
ten field offices and a s'i^f of ijQOe The instzmctioml -work of Eastejssi^m 



has reached atsuually 12s, 000 correspoisdencs study studsats^ 15^000 class 
students, SO^OCK) iastitut© registrants, and isicsuijtersd issdlvd^usils and 
gjfouj© in alajost 1,000 Vli^aomin ccMinities®*^ Of concern to this stui^ 
is the farreaoliljsg nature of the ESsstonsion opemtioa specifically the 
nufflSsers involved in institute registrationa 

The Center building with esiiibit display areas, specially equl^^sed 
discussion roeaj, a 200»capacity aaditoriusi, lounges, office space, about 
20 varying eised meeting vocm^ closed circuit telervision, speech rocordors, 
and food catoriog isorvices, is the lladisen cactus designated meeting place 
for adult education groups© As later figuares will prove, the building 



•» Ccoperativ© Extension description and figures are not included 



Paco 3c 
•:» Pttt» 



its i'aoiHtiso ars 2n constant and csstensive nss« 

Tito propcsad stuidy i^ill consist of thi?es ssparsto but TOlatod i&assss 
I. Interp?©tatdoa of rceoads of 196h^l96Sf October «M?oasb SeptsEfcor^? 
conforanod csiid institute sfoglBtrsnto 
Ho Administration of questionnaire to Center participants dusping one 
week in the early 1966 season^ p<K?3ibly llay 16 thou^ ISay 21 
nio Contactins selected es: ipling list of 196U-*1^65 registrants by 
or In person if there sre attending 1966 sessions, for foZ3m«vip 
infoann&tion regarding subeequeat use of the lladison aroa. 

The 1 ^ 62;«65 Center records list about ltO,OQO confemnoe and institute 
participants® This tdll psx>^m to be tSie jiiase pjrovidiiig the largest popiSf^ 
lation and probcibly the Xeaet information9 The name and type of conferexsoe 
attended, its diirstioa, the name, business location, business title, and 
hosse state of the participant, and services extended by the Ccaiter and 
Extension iaj;s «eu^^ 2 y the Idnds of data a?pailcbleo UoMSTOr, from this sousoe 
om be detaminect the imS»&T of participants tmvolSne to and from liaison 
from outB^f= 8 tste and outM;>f«ar^ao Using an average spending figure for 
participants prociOTod through phase IX of the study, and taddug into con^ 
sideration any aigidfioant changes in service assd food costs within the last 
generalised deduction should prodac© the amount of spsnd^'.ng done In the 
area by 196)4*65 conference particlpantSo 

Hiaso IX, tjhidi Is refiOlly jhase I since m hop© to use the questionnaire 
©dmosu iiaaediat^iy, is designed to yield as muesh infoswi.tio&. as the trafflo 
xri.ll bear© Questions are on a single shaet, worded to requlz^ os^ chodss 
or f igurss, end will be distributed and collected during the sam a^&ion 
to insure as hi^ a return as possible* Coordinators of the coafomMses 



PcigG ho 

Ma Puts 



^il!U. be soHeitsd ±n adirasice fos* coep^tiena It la esspeetcd Iteb the 
aggrcgat© of IMa inforsfiatioa z?eeeivGd fs?om about IDOO pasticipsnts 
result In a tsfaoeabXe pattern of ua© of ssrvioes md facilities la tho 
Iladison area and the mount of dollara apsast© 3.1st of c2?cu|S9 to b© 
contacted a3?e as followas (Length of confejeonoe) 

lanctiage and Idteiatoj?© Lecture 



GoUcctlije ^(srgadJiing Xnstitut© 

l^epaaftaaeat of llui^lng Xn^ss< 2 ceTjlee 
loducational I^ognam 

Tlsteasion leadership Hothods 
I-Ianageatent Institute 

Lep;^<aiieit of Ilursing-Psydilatarlc 

Hiianco and Accounting 
IJanagoKsat Isistitute 

I’aatotliig4Ioi^-3^ E3H3cutiTes 

•lanagosient Institute 

Uoti»Lo®g«ie 

CPA Eisanilnatlon 

Joint CoisAittee on Bdueation 

Ad»inlat:^tox» of Special Education 

Social Uork Confez^nce 

Econoislcs S;^ixiiposiuH 

Wisconsin Heart Associatica 



1^0 poovjlo 


ono day 


hp 


four ds^’s 


ho 


four dayi2 


30 


three dill's 


25 


tiao days 


15 


tlEPsa da2?B 


35 


tJx^s days 


125 


ono day 


30 


tln?ee day?j 


25 


one dgy 


100 


one disy 


i5b 


to days 


120 


one day 


200 


ono ds^ 



3 Pst« In fact the ono definite rsasoa 



Hiase III is not clearly dsi^lopod 
for contaetteg 15?6U«65 partdclpents Is to attest to deteExto idiethos* latext 
benefits are being realised as a result of the initial eonforcnce trip to 
lladiscoo Specific approaches have not bom plamed^ 



Ottosticnhaisra - Phesse II 



f 



Pac© So 

"e i’Uiia 



In ordor to sttos^t a xneasuai^meat of Madison b«aiafits desflx-^d from 
TJiseonsin Center acti'vlties^ may 'm ask yonr cooperation an answariag aH 
of tJto follcxrtng qaostiorie^ 

!♦ residence Outside Ulscoigin^ In Ulsconsi n 

iJitliin 150 lailes of Hadison 



S. 

60 



county 



rm«csg» ««£!•« 






city 



state 



2o Occuimtio n 

3o level of education (circle year completed) iSlemenl^ary 678 
•ligh School p 10 11 22 College 1 2 3 S 6 

Uo -‘e-Uiod of travel to and from Ifedison i-riviisg ear Passenger in car 
Plan© Bus Tjpain OtSier 



mJCKmiLa^ 



Arrival date 



Tims of day 



*isparture da*^ Time 

* MHliTTiai 4 






Appa?o 3 cinsat 0 total mileage round trip^ 



7o number of outH>f®tom guests visitiiog lladisoa id.tfe yeu 

8 c 



mithmmimsujcuk 



For each expense item listed b©lo% please ortor ©stinsatod figures 
covering 'fche duration of your stay for this program^ 



Lodging ifotol or motel 
M.vate hOB^ 
Oun home 









total spent 









Meals 



ether ^ 

At Bisconsin CoaSSS? or tKSi- 
(part of program) number 



At Uisconsin Center or Union 
(not part of program) 






At restaurmt^ hotels otco 



‘travel 



To and from Hadij^n 

Ticket bou(fnt in Madison . ^ 
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Response of Schools ard Students to Economic Growth 

Theodore W. Schultz 
The University of Chicago 

Although there is no longer room for doubt that acquired skills 
and knowledge yield valuable productive services analogous to other 
forms of capital, it is not clear what causes the process of economic 
growth to alter the .economic value of the different skills of the labor 

force and what factors determine the response of schools and students 

« 

to changes in the demand for the different skills and to what extent 

these responses give rise to malinvestment in schooling. 

I shall contend, taking an investment point of view, that modern 

economic growth increases the demand for human capital relative to 

conventional capital and that this increases the demand for high skills 

relative to low skills. I also shall contend that school systems differ 

markedly in their response to changes in the demand for schooling, 

and that there are in addition marked differences among students in 

their financial and related capacities to respond to such changes in 

\ 

the demand for skills. 

To take my bearing, I plan to consider first some fragmentary 
evidence with respect to malinvestment in schooling and then classify 
the more important sources of such malinvestment. I will then pro- 
ceed to the main purpose of this paper, which is to develop an approach 
for determining the responses underlying the investment in this form of 
human capital and attempt to derive from it some testable hypotheses 
which would explain the observable behavior of schools and students 
in responding to changes in the demand for skills that are a consequence 
of economic growth. 



Afloat On Capital Heterogeneity 



The connections between capital and growth are still unsettled 
despite the rapid growth of growth models. The reason for this unsettled- 
ness is fairly obvious; "capital" is ever so elusive analytically. The 
simplifying assumption that capital is homogeneous, although a useful 
device for preliminary exploration has been a disaster for capital theory, 
so Hicks tells us, for it is a metaphysical entity, "... a boat that is 
loose from its moorings. . . If there is just one homogeneous ’capital', 

there is nothing to do with our savings but to invest them in this 

III 

'capital'; there can be no problem of rnalinvestment. 

We know that there is rnalinvestment, but what is in store for 
us when we abandon capital homogeneity remains to be discovered. 

Capital heterogeneity, however, is no more than a raft that will stay 
afloat. The distinction between conventional (nonhuman) capital and 
human capital will not suffice, nor is a vintage specification applied 
to both classes sufficient. Nor is there much point to the game of 
treating capital either as jelly or as granite. The beehive now gathering 
knowledge with respect to human capital has already given us an array 
of different types of such capital. Even to list all of them would require 
a Sears catalog. Education alone is the source of many different forms. 
For elementary schooling we have profiles of workers with 0-4, 5-7, 
and 8 years of schooling by age, sex and color and these in turn by 
states, regions and the nation; and similarly for 9-11 and 12 years 
of schooling and up into college and for graduate work. We also can 
identify the value of the skills of engineers, doctors, lawyers, scien- 
tists and teachers. All of these different classes of skills, which are 
acquired as part of the process of attending school, are real and rele- 
vant as sources of productive services of value in production. We 

^ John Hicks, Capital and Growth . Oxford University Press, 1965, 
p. 35. 
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are fortunate in the United States with respect to data. We can identify 
and estimate the value of the productive services of many types of 
human capital attributed to schooling. It is noteworthy that our analy- 
tical job in undertaking such estimates is much easier than it is in 
estimating the value of the productive services of equipment, structures 
and most other forms of nonhuman capital. ^ Furthermore, the cost 
of the different types of human capital produced by schooling can be 
reckoned; nor are we committed to a fixprice family of models in 
determining the production or economic growth from these sources over 

time. In addition, it has been shown that education is amenable to 

3 

treatment using the production function as an analytical tool. 

Although most studies of human capital have not ended up in 
the homogeneity trap, the rate of return approach assumes as a rule 
a strong tendency to equilibrium. This assumption, however, can also 
become a trap. The strength or weakness of this tendency has not 
been tested. There may be circumstances, so it seems to me, under 
which this tendency could even be perverse for a considerable period 
of time. Thus, as I have already implied, the efficiency of the invest- 
ment behavior underlying the .formation of human capital awaits clari- 
fication. The evidence on malinvestment* for example in schooling, 
has not been examined systematically; the processes of response and 

^ Zvi Griliches and Dale W.^Jorgenson, "Sources of Measured Pro- 
ductivity Change: Capital Input. " Presented at the Winter 1965 Meet- 
ing of the Econometric Society. (Private circulation). 

^ Zvi Griliches, "Estimates of the Aggregate Agricultural Production 
Function from Cross-Sectional Data, " Journal of Farm Economics, ^ 
May 1963; "The Sources of Measured Productivity Growth (With Special 
Reference to U. S. Agriculture, 1940-1960)," Journal o f Political 
Economy,. August 1963; "Research Expenditures, Education, and 
the Aggregate Agricultural Production Function, " Americ an Economic 
Review, Vol. LIV, No. 6 (December 1964), pp. 961-974. 
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the rate of response of each of these processes to changes in cost- 
benefits, or if you wish, to changes in rates of return are far from clear. 
How expectations are formed, how people act in response to changes 
in such expectations, how important are the institutional difficulties 
in this connection, and how schools lag in their adjustment to such 
changes - are largely unknown. 

I. Clues with Respect to Malinvestment 

Becker's first paper in this field asked the question, is there 
’’Underinvestment in College Uducation ? ” His then tentative findings 
showed relatively little underinvestment. Other studies have come to 
about the same conclusion for higher education, although for primary 
schooling the estimated rates of return are very high. Later studies 
then found that the rates of return to secondary schooling also were 
too high to warrant the inference that there had been no substantial 
underinvestment. For instance, in his book. Human Capital , Becker 
found that the private rate of return to high school graduates rose from 

5 

16 percent in 1939 to slightly more than 28 percent in 1958, 

Let me, however, postpone what can be inferred from these 
'rate of return' studies and looK at other evidence for indications of 
malinvestment. Does the fact that Western Europe has done well in 
terms of growth imply overinvestment in schooling in the United States? 
Unemployed elementary school leavers in poor countries might imply 
overinvestment. Relative high rates of unemployment in the United States 
could bias the estimated rates of return to schooling upward. There is 
an excess supply of particular skills. Conversely, depressed areas, 

4 

Gary S. Becker in American Economic Review, L (May 1960), 
pp. 346-54. 

5 

Gary S. Becker, Human Capital, Columbia University Press, 

1964, p, 128. 



a large component of U. S. poverty, the poor economic lot of American 
Negroes, and a substantial part of the inequality of income (earnings) 
between states and regions could be viewed as a consequence of long 
standing underinvestment in schooling in the states and regions with 
the lower earnings. Let me comment briefly on the possible relevance 

of these types of malinvestment. 

1. The Western European countries have achieved relatively 
high rates of growth during the post war years without nearly as much 
schooling per worker as prevails here and without difficulty in the case 
of Switzerland, West Germany and others in absorbing large numbers 
of unskilled workers from nearby countries. Does this European 
experience cast a doubt on the contribution of schooling to growth in 
modern, technically advanced countries? It is being so interpreted 

by some economists. The necessary comparative studies to test this 
view are not at hand. Some of these European countries entered the post 
war period relatively short on nonhuman capital. But this shortage 
should not have persisted so long. The national unemployment rates 
have in general been much lower than in the United States. But this 
fact could cut two ways: it would explain the job opportunities for the 
unskilled, but it might also have reduced the earning differentials between 
the low and high skills. 

2. Unemployed elementary school leavers in the less developed 
countries are often cited as **proof** of overinvestment in elementary 
schooling. If such evidence were restricted to countries with a stag- 
nant, traditional economy it should not come as a surprise. In poor 
countries with substantial economic growth, however, there is evidence 

that strongly supports the inference of underinvestment in education; as, 

6 ^ 
for example, in Mexico and in Northern Nigeria, 

^ Martin Carnoy, Ph. D. research; ‘'Cost and Returns to Schooling in 
Mexico, " University of Chicago, 1964. (unpublished). 

Samuel Bowles, Ph. D. research, "The Efficient Allocation of 
Resources in Education: A Planning Model with Applications to Northern 
Nigeria," Harvard University, 1965. (unpublished). 



'3. A part of the recent difference in earnings in favor of labor ^ 
say, with 12 years compared to those with less than 8 years of schooling, 
has been a consequence of the relative high rate of national unemploy- 
ment which permitted employers to ration jobs and in so doing to dis- 
crimate against less educated labor. Thus not all of the observed high 
rate of return - say to high school graduates - is to be taken as an 
underinvestment in such schooling since at least part of the observed 
rate of return is a result of national unemployment. But to return to 
Becker's estimates for high school graduates; in 1939 the rate of return 
was 16 percent and in 1956 it was 25 percent although the rate of un- 
employment had declined from 17 to virtually 4 percent. 

4. It is often alleged that employers "buy degrees" instead of 
economic productivity in hiring workers, and thus schooling should 
be treated as a consumer good for employers. Although I mention 
this allegation, there is as far as I know no evidence to support it. 

Thus it cannot be considered a clue to malinvestment. 

5. When we turn to particular skills, there is little doubt that 
there has been some overinvestment. Farming skills are surely a 
case in point, and in view of this fact, how much have the agricultural 
vocational departments in our high schools contributed? 

6. Although our concept of a 'depressed area' is still vague, 

it might be useful to approach secularly depressed areas as communities 
which have relatively few skilled workers because they tend to be 
communities in which schooling is of a low quality and in which the 
number of years of school completed is substantially below par. Thus 
the school system in such areas produces relatively small numbers of 
skilled persons and most of them have been drained off, having migrated 
elsewhere. One inference to be drawn from this approach is that a 
secularly depressed area represents a special case of expost under- 
investment in human capital. 
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1 7. In the case of poverty, also, viewed in retrospect, taking 

the long secular view and thus' leaving aside cyclical changes in the rate 

I of unemployment, much of the remaining poverty in the United States is 

a consequence of low earning capabilities which in turn is in large part 

I a result of a lack of schooling. Thus interpreted, it represents past 

mistakes, expost malinvestment, that is, underinv’estment at the time 

I the particular persons who are now 25 years of age and older attended 

school. ^ 

I 8. For a long time to come the low earning capabilities of adult 

* Negroes in the labor force will depress their income even though rapid 

I and real advances are made in eliminating job discrimination. Here, 

too, there have been serious long-standing mistakes in investing in 

t their schooling, a legacy of underinvestment in human capital. 

9. Lastly, I turn to education and the personal distribution of 

j earnings. This clue, of course, cuts across several of those already 

9 

considered above. Let me draw on Becker and Chiswick. To explain 

I the marked regional differences between the South and Non-South, they 

find that, "the greater inequality in the distribution of schooling in the 

\ South is presumably a consequence of the less equal opportunities 

even for whites there, and would only be strengthened by considering the 

differences in schooling between whites and nonwhites. The higher 

rates of return in the South are probably related to the lower education 

levels there. « . which in turn might be the result of inferior educational 

,,10 

opportunities. One- third of the inequality in earnings between states 

I* ^ _ 

Theodore W. Schultz, "Investing in Poor People: An Economist's 
View," American Economic Review, LV (May, 1965), pp. 510-20. 

Q 

Gary S. Becker and Barry R. Chiswick, "Education and the Dis- 
tribution of Earnings, " presented at meetings of the American Economic 
Association, N. Y. City, December 29, 1965. 

Op. cit. , p. 18. 
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is directly explained by schooling and other factors which together with 
schooling explain another one- third. Here, once again, we have evidence 
of underinvestment in schooling not restricted to the recent past but 
going back decades. 

n. Classifying the Sources of Malinvestment 

It would be* elegant- if- there were a simple -dichotomy, namely 
sources of malinvestment that are beyond the reach of economic incen- 
tives and sources that are within the realm of economic responses. 

But such a simplification is as yet not possible. Merely to list them 
calls for a preliminary exploration of the underlying investment pro- 
cesses which, to the best of my knowledge, has not been attempted. 

I would assume that any observable malinvestment is in large part 
some function of time and change . But what is the appropriate time 
horizon? Over a period of decades, I would suppose that even some 
social and political institutions are capable of adjusting; that is, they 
too will respond, for example in altering the system of schools of a 
country to meet the demand for new skills that are a consequence of 
economic growth. Thus in retrospect whether a particular malinvest- 
ment with respect to schooling could or could not have been avoided 
is not independent of the time span under consideration. 

Looking back over the post-war period, I shall list what appears 
to be fairly obvious reasons for malinvestment in schooling. Such a 
classification of course rests on hindsight. I shall concentrate on 
institutional and demographic factors and on economic growth. Over 
a period this long, they of course overlap at some points and they 
are also interconnected. 

1* Institutional factors. Our system of schools is institution- 
alized and so are the marked differences among them. There are 
also large differences in the opportunity for on-the-job training. In- 
formation relevant in making this class of investment is also subject 







to institutional restraints. The state of the capital market is of special 
importance. 

Our system of schools has a strong built-in institutional com- 
ponent designed to discriminate against particular classes of people. 
This legacy of discrimination along with its complement, job discrimina 
tion, has been responsible for much underinvestment in the schooling 
of Negroes, people with Spanish surnames, Puerto Ricans, American 
Indians and Filipinos. This legacy is a matter of preference of parti- 
cular white people and it is supported by long established, social and 
political institutions. 

State and local school systems have long been very uneven in 
the opportunity they provide to acquire achooling. Nor are the poorer 
opportunities restricted to Negroes and the other ethnic groups already 
mentioned. Fishlow has shown that large differences in this respect, 
for white children, were already evident before the Civil War; poor 
whites in the South were even then obtaining far less schooling than 
whites in the northeast and in the northern middle states. Although 
the amount of schooling has increased in all regions, it is still true 
that in general throughout the South most states and local political 
bodies provide less schooling both for whites and Negroes, especially 
so in terms of quality, than such political bodies provide in other re- 
gions. 

The opportunity to invest in on-the-job training is exceedingly 
uneven and the reasons for this unevenness is also institutional in the 
sense that the structure of the economy is an institutional fact. Agri- 
culture cannot provide any meaningful on-the-job training for farm youth 
who must seek nOnfarm jobs. The growth industries that count most 
on this score are rarely to be found in small towns but instead they 
are located in and about the larger cities and urban centers. Then, 
too, the state of information with regard to the value of high skills 
is functionally related to the structure of the economy. 
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Lastly, then, I turn to the functioning of the capital market. 

It too is an established institution, and it is as yet poorly organized 
to supply funds to parents and students to invest in human capital. 

The reasons why this is true are obvious. But the consequences of this 
particular limitation of the capital market are less obvious. The prin- 
cipal result is that private investment in human capital is of necessity 
financed in large part internally from the resources of the family and 
the individual, largely through earnings foregone. This limitation in 
the way the capital market functions and the resulting dependency on 
internal family resources has the effect of making the differences in 
family income an important source of malinvestment. 

2. Demographic factors . Most adult immigrants have been 
short on schooling but they have had to make the best of it, for it was 
in general too late for them to acquire what would have been the optimum 
amounts. Between 1941 and 1964, 3. 7 million immigrants entered the 
U.S. who were 16 years of age and older; an occupational classifica- 
tion lists only 10 percent as "professional, technical and kindred 
workers. " (Stat. Abstract 1965, Table 119. ) In 1960 there were 
447, 000 foreign agricultural laborers, predominantly from Mexico, 
in the United States. The^rate of population growth of Negroes, persons 
of Mexican nativity, farm people, and of poor people generally has 
been relatively high; but each of these groups has been up against 
special circumstances adverse to their investing in the schooling of 
their youth. 

In retrospect there is no doubt that the age of laborers is an 
important key to malinvestment; the older the members of the labor 
force the larger the underinvestment per worker measured in years of 
school completed and, in addition, in the time spent in school per 
school year completed. For the oldest one-fifth, the equivalent schooling 
per worker is probably no more than half of that of the youngest one- 
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half of the labor force. Yet it inay come as a surprise that 

Negroes have one demographic advantage in this connection and that 

is in the relative youth of the Negro population. One sees it most 

dramatically in the farm population of which the white had a median 

age of 31. 9 years compared to that of 17. 6 years for Negroes as of 
12 

March, 1964. Another demographic factor relevant here con- 
sists of the rise in female participation in the labor force and their 
schooling; older females in the labor force have had more schooling 
than males of comparable ages and, in the case of nonwhites, 
females are substantially better off than males in terms of schooling. 

3. Economic growth . No long chain of economic logic is 
required to see that when the effects of growth upon factor prices 
are unanticipated the stage is set for malinvestment. In general, the 
growth industries have been the employers of high skills which 
require a long sequence of years of schooling. But it is hard to 
believe that parents and young people could have anticipated correctly , 
say two decades or so ago, the growth that has occurred since then 
in the production of consumer durables, of producer durables, and 
of the complex equipment and instruments demanded by the Pentagon 
and the Space Agency. ' These are, however, the industries that 
undoubtedly have accounted for most of the relative increase in 
producer demands for high skills. Even where the changes in the 

<L«L ^ ^ 

^^Theodore W. Schultz, ''Education and Economic Growth, Social Forces 

Influencing Education, Th^Sixtieth Yearbook of the National Society for 

Nelson B. Henry (University of Chicago Press, 

• 10 

Bureau of the Census, Series P-20, No. 142, Oct. 1965, Table 1. 
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relative size of the major sectors of the economy have been in 

large part a consequence of differences in the income elasticity 

of the demand for final products, they were not anticipated. 

For example, it was already well known two decades ago that 

the income elasticity of the demand for farm products was 

highly inelastic. While other changes also have occurred, I 

know of no economist who came even close to anticipating that 

the demand for human effort in agriculture would in terms of 
the ^ 

the size of/farm labor force decline by more than one-half, as 
it has since 1940. 

The plain fact of the matter is that even with hindsight v/e 
are not able to untangle the underlying factors that explain 
satisfactorily the recent past secular changes in these demands 
for skills. Until we can, we will not know how much they may 
tell us about future secular changes of the same general type. 

Are growth models the answer? — 

The birthrate of growth models has been very high, but they 
have not done well. They seem to lack the ability to comprehend 
the economic meaning of the nature of growth. Consider only 

the secular changes in the demand for skills. What part of these 

\ 

secular changes is revealed in consumer behavior? What part in 

producer behavior? The income effects of increases in consumer 

income upon the demand for final products are fairly clear, but 

we 

as already noted/have no estimates of how these changes in con- 
sumption alter in turn the demand for skills. 

Growth is in considerable part a consequence of new forms of 
capital. Yet the technical relations of such nev/ factors to old 
factors are in general unknown. The connections between secular 
changes in factors and technical substitution and technical 
complementarity in production are still exceedingly vague; and 
thus there is no solid basis for specifying and identifying the effects 
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of such changes upon the demand for skills. Are new high skills . 
a substitute or a complement for new forms of nonhuman capital? 
My colleagues, Lewis and Welch, have ventured the hypothesis 
that in general they are complements. In addition it is plausible 
that both new high skills and new forms of nonhuman capital are 
substitutes for unskilled labor and for old forms of nonhuman 
capital. If true, it means that the new (high) skills acquired while 
attending high school and college are substitutes for unskilled 
human effort and for older for?ms of nonhuman capital; and, 
furthermore, that new forms of nonhuman capital increase the 
demand for these high skills and that high skills in turn increase 
the demand for new forms of nonhuman capital. 

III. The Analytical Task 

The response of schools and students takes on a special 
significance because investment mistakes in schooling are as a 
matter of fact more serious than investment mistakes in equipment 
and structures. Leaving aside the fact that schooling has a longer 
life and that investment in schooling is very much restricted to 

the early years of a person’s life, there is a critical difference 

\ 

between them; namely mistakes in equipment and structures,- if 
need be, can be abandoned and thus they become truly bygones, but 
human beings cannot be abandoned, ^t follows, therefore, that we 
should place a premium on finding ways to improve educational 
planning so that schools and students can avoid making avoidable 
investment mistakes. 

To explore the response of schools and students to economic 
growth, it will be convenient to begin with the following simplifying 
assumptions with respect to the type of economic growth that has 
characterized our recent decades: (1) income per family increases, 
(2) inequality in the personal distribution of income decreases. 
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(3) the demand for high skills increases relative to that for low skills, ! 

i 

and (4) the rate of obsolescence of skills increases. I also shall I 

assume that schooling beyond the elementary grades entails substantial I 

private costs which in general are not financed by the capital market 
but out of the personal income and assets of students and their families. 

Institutions of higher education. The response of these institutions 
is of special interest because the increase in the demand for their 
services has increased more than it has for the services of high 
schools or for elementary schools, and because privately controlled 
institutions provide a larger share of the total services in the realm 
of higher education than in secondary and elementary schooling. Our 
assumptions clearly imply that the demand for higher education 
should increase more rapidly than the rate of increase in national 
income because in addition to the relative increase in the demand for 
high skills a larger proportion of families (students) were acquiring 
the necessary personal .income and assets to pay the high private 
cost of attending college - tuition, extra board and room, travel, and 
most important earnings foregone. The assumption of a higher rate 
of obsolescence implies developing in students a capacity to renew 

and up-date their skills over time. 

\ 

A rough gauge of the secular changes in the factors underlying our | 

assumptions, except for the rate of obsolescence, is as follows: 
real income per family rose about two thirds betweep 1940-1962, the 
personal distribution of income by families became substantially j 

more equal, and in spite of a doubling of the proportion of persons 
25 years old and over who had completed four years of college, the 
college education rate of return stayed fairly constant and compara- 
tively high. The implied high rate of increase in the demand has in 

* 

fact brought forth a large increase in the aggregate supply of college 
places in our institutions of higher education. Between 1940 and 1962, 
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the number of institutions increased by 329, almost by one -fifth, 
while the number of students for which they. found places rose extra- 
ordinarily, increasing 2, 232, 000. Thus there were two and a half 
times as many student places in 1962 as in 1940. Accordingly, the 
supply of slots for college students increased by enough (leaving 
graduate students aside) to accommodate by 1962 in terms of 
undergraduate resident degree students one third of the population 
18 to 21 years of age, compared to only 14 percent at the beginning 
of the forties. Rough as these measures are, the aggregate response 
of these institutions during this period of over two decades supports 
strongly the inference that our system of higher education is highly 
elastic as a supplier of more slots for college students. 

But the aggregate response conceals a major difference between 
publically and privately controlled institutions in the rate of response. 
What factors determine this difference? Before considering the 
empirical evidence, what would be the expected rate of response 
of different classes of institutions? 

If we had a system which would require every student to pay in 
full the marginal cost of his education and which for every qualified 

student who is too poor to pay this price would provide funds sufficient 

\ 

to make it possible for him to do so, the expectation would be that 
privately controlled institutions would prevail. Under such a system 
they would not only respond rapidly but it would be only a matter of 
time before they would predominate. They would prevail and pre- 
dominate because the required decisions to do so would be more 
decentralized than those of publically controlled institutions and the 
incentive to do so would be direct and sufficiently rewarding’ to foot 
the bill to launch new institutions and expand the capacity of old ones. 

As of 1962 such a system of higher education would have implied 
that on the average an undergraduate student would have had the 



means to invest $4, 125 per year while attending college, of which 

1 3 

$1, 420 would have been tuition. But it seems very plausible 
that most students attending college could not have afforded so 
large an amount. Then, too, with respect to tuition privately 
controlled institutions charged only about half of the cost they 
incurred per student. 

The picture of response is, nevertheless, beset with puzzles. 

Why did privately controlled institutions respond at so high a rate 

during the first part of this period and then virtually not at all 

during the second part? Why did they resort increasingly to rationing 

devices other than by means of tuition during the later period? 

Funds for expenditures and enrollment changes in higher education 

14 

between 1940 and 1962 give added point to these puzzles. 



These estimates were obtained by increasing my estimates for 
1956 by one fourth. See my “Capital Formation by Education, " 
Journal of Political Economy , 68, December 1960. 

14 

Statistical Abstract of the United States 1965, Table 137. 
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Privately controlled Publicly controlled 

iri^stitutions institutions 



I. 


Enrollment 


(thousands) (in percent) 
(1) (2) (3) 


(thousands) 

(4) 


(in percent) 
(5) (6) 




1940 


698 


100 


797 


100 




1950 


1, 304 


187 100 


1, 355 


170 100 




1962 


1, 514 


116 


2, 213 


163 


II. 


Expenditure 


(million 

dollars) 


(in percent) 


(million 

dollars) 


(in percent) 




1940 


273 


100 


333 


100 




1950 


949 


348 100 


• 1, 174 


353 100 




1962 


3, 095 


326 


3,994 


340 



Clearly there was no appreciable difference in the rate of increase 
in funds for educational expenditures on the part of private and public 
institutions either during the first or the second period, whereas with 
respect to enrollment between 1940 and 1950 the privately controlled 
group expanded by 87 percent compared to only 70 percent on the part 
of publically controlled institutions. There then follows a marked 
change in the rate of response from 1950 to 1962 in providing additional 
places for college students, for they increased 16 and 63 percent 
respectively. 

To explain these differences in response, I would venture the 
following hypotheses: (1) the marked rise in per family income from 
1940 to 1950, along with the financial aid provided by Public Law 550 
(G. I. benefits) made it financially possible for a larger proportion 
of college students to buy the services of privately controlled institu- 
tions for which they had a preference; and, these institutions entered 
the forties with what they considered to be "excess capacity. " (2) After 
1950 family income rose slowly and G, L benefits had been exhausted 
which dampened somewhat the financial possibilities of students to pay 
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private institution prices; yet more important were the decisions of 
those in authority of privately controlled institutions to expand the 
research function and to shift toward more graduate instructions for 
which additional funds were more readily available than for under- 
graduate instruction. 

As we would expect from our assumptions with respect to economic 
growth, elementary schools and high schools have been responding to 
■much smaller increase in the demand for their services. Between 1940 
and 1962 both classes of schools expanded aboiivt 50 percent. But the 
pattern of response of privately controlled schools differs markedly 
from that of higher education. Between 1940 and 1962, for grades 
1 to 8, enrollment in private schools rose 116 percent, and for grades 
9 to 12, 145 percent. The enrollment picture for both the period 
from 1940 to 1950 and from 1950 to 1962 is shown in the data that 
follow: 



Privately controlled Publicly controlled 





schools 






schools 






Enrollment 


(millions) 


(in percent) 


(millions) 


(in percent) 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Grades 1 to 8 








• 






1940 


2. 10 


100 




18. 2 


100 




1950 


2. 58 


123 


O 

O 


18. 4 


101 


100 


1962 


4. 52 




175 


26. 6 




145 


Enrollment 














Grades 9 to 12 














1940 


.46 


100 




6. 6 


100 




1950 


. 67 


146 


100 


5.7 


86 


100 


1962 


1. 12 




167 


9. 6 




168 



15 
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Statistical Abstracts already cited, Table 137. 



The students' par t. Turning now to private investment in 
schooling by s.udents and their families, the general outlines of 
the secular drift of the student demand for schooling can be in- 
ferred from the increase in the supply of places for students. There 
are, however, differences in the demand of students, in the price 
they pay, in their ability to pay, and in their pattern of response. 

To simplify I shall abstract from the consumer component 
in schooling and assume that the student demand depends on the 
expected private rate of return on the investment which the schooling 
entails. But this expected rate of return is not a simple matter. It 
depends on a long, uncertain future, on the student's capability 
not yet put to test, on an array of changing costs, and importantly 
on the market for labor. Even for the same type of schooling and with 
all other factors equal except job opportunities, there are marked 
differences in the expected rate of return, for example, the difference 
between Negroes who will be up against job discrimination and 
whites who will not because they have the right surnames and 
religion, or the difference between females and males in this 
respect. There is a strong presumption that much of what is 
thought to be difference in motivation will turn out to be upon close 
analysis differences in the expected rate of return. What this means 
in the case of Negroes, is that they have had little or no economic 
incentive to investment in schooling because for them the expected 
private rate of return has been very low or even zero. Thus, clearly 
to eliminate one of the major causes of malinvestment in schooling 
it will be necessary to rid the labor market of discrimination. 

Students and their families also differ markedly in the infor- 
mation they have for determining the expected rate of return that 
is relevant to their investment decisions. In general the poorer 
family the less well it will be informed.W.thin the same income class, 
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rural families are worse off on this score than urban families. 

Among occupations, the professional class is undoubtedly best in- 
formed. It should be most worthwhile to reduce the inequality in the 
state of information in this area; the economics of doing so strongly 
supports making it a public enterprise. 

But whatever the existing state of information its usefulness is 
subject to special qualifications. Uncertainty looms especially large, 
if for no other reason than the long life of the investment on which 
the expected rate of return depends. It is not possible to anticipate 
the shifts in the demand for particular skills for so long a period 
on ahead, or to anticipate the obsolescences to which particular 
skills will be subject. Such uncertainty calls for flexibility, even 
though it is not costless; it means investing in comprehensive 
schooling and postponing the acquisition of specialized skills to 
be acquired later on the job or during the latter part of the period 
of formal education. 

The price of schooling is also elusive, partly because of large 

differences in the quality of schooling and partly because of variations 

in tuition, in the cost of the additional board and room, and in earnings 

foregone. The apparent price is lower in public than in private schools. 

In higher education, it'is lowest in the West and highest in the East 

and lower for junior colleges than for other classes of institutions. 

Considering both regional and type of control differences, tuition 

during 1963-64 ranged from $68 to $713 for junior colleges and 

1 fi 

from $232 to $1418 for universities. Although private costs are 
^^ Diefest of Educational Statistics 1965 , Table 79. 



less than real factor cost, the difference in the price of schooling to 
students is much less than might be inferred from the difference in 
factor cost that is not borne by students because of the fact that 
earnings foregone are so large a part of the total price. It is 
probably true, although ironical, that differences in earnings foregone 
still swamp other cost differences because of job discrimination con- 
fronting Negroes and some other classes. of families. 

Yet despite all of the difficulties inherent in determining the 
relevance of the expected rate of return including the price of schooling 
and the overall poor information on this matter, the investment behavior 
of students indicates that they respond to the changing differences 
in these expected rates of return. But the patterns of response are 
undoubtedly influenced strongly by differences in the ability of students 
to pay. On the assumption that the capital market is still in general 
not prepared to finance this type of capital formation, the differences 
in private resources - personal income and assets - play a critical 
role in determining the difference in ability to pay. The secular rise 
in the personal income of families is therefore a major factor in 
making it possible for a larger fraction of the school age population to 
pay the price of continuing in school through high school and on into 
higher education. Yet obviously many qualified students still lack the 
ability to pay. 

But the secular changes in the demand for skills remain unresolved 
analytically. The heart of this riddle is in economic growth. To solve 
it is the uncompleted part of this paper. 



Chapter 



EDUCATION OF THE LABOR FORCE 

In my study of the United States I found the Increase In the edu- 
cation of the labor force to be one of the largest sources of growth from 
1929 to 19^7# mainly because an enormous Increase In the quantity of educa- 
tion toolc place. This chapter attempts to measure the improvement In the 
quality of labor that resulted from Increased education of the labor force 
In the 19^0-62 period In the countries covered by this study. Comparisons 
of the quality of labor are also attempted between countries. Both types 
^ of estimate are rough because of limitations of Information and technique^ 
but the Intertesrporal comparisons must be Judged much more satisfactory 
than the conqparlsons of levels In different countries. 

Educational background conditions both the types of work an 
individual Is able to do and his efficiency In doing them. It is a crucial 
determinant of the quality of labor. To count high school or college 
graduates as only the same amount of labors on the average^ as elementary 
school graduates of the same age and sex would be altogether unsatisfac- 
tory. They earn more and contribute more to the national product. If 
* workers with one level of education earn ^0 percent more^ on the average, 

than otherwise almtlar Individuals with less education, they will be 

* 

counted In this chapter as 50 percent more labor. The reason Is by now 
familiar: differences between average earnings of large groups of Indi- 

viduals may be taken as measures of differences In the value of the average 
of their marginal products. In all the countries considered here there has 
been a gradual upward movement of the distribution of the labor force by 



l6vol of 6ducE*tioa# This h&s i&o&n*t UMi*t "Ubio skills snd vsrss'tililiy of 
labor wars upgraded^ and this increase in the quality of labor has been 
an important source of increase in* national income. 

The estimates derived in this chapter do not measure the total 
direct and indirect effects of education on output and growth. They are 
intended to measure only the effect of additional education on the average 
quality of labor, and to provide a basis for calculating the contribution 
that this improvement has made to the growth rate. The distinction can be 
clarified by explaining the relationship between education and other grorth 

sources in the classification that I follow. 

1. It is essential to distinguish between (a) society’s stock 
of knowledge relevant to production, which (along with other conditions) 
governs the output that Is obtained with given Inputs, and (b) the quantity 

f 

and quality of Inputs (including the education of the labor force) which 
govern the output that is obtained with a given stock of knowledge. 

New inventions, now ways of organizing production. Improved 
business practices, and the like Increase the output that can be obtained 
with given inputs.. Increases in output obtained in this way are credited 
in my classification to ’’advances in knowledge,” not to education, even 
if the education of the labor force in general, or the number of highly 
educated individuals in particular, influences the pace of such advances. 

2. A better educated work force — from top management down — 
will be better able tp learn about wad ‘to utilize the most efficient pro- 
duction practices known. The effect of education on this ability is one 
aspect of the quality of labor that is measured here, insofar as it is 
reflected in savings differentials. Consequently, the growth source, . 
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“changes in the lag of actual practice behind the^best 3mov^" does not 
include changes brought about as an incidental result of changes in the 
amount of education of the labor force but is confined to the effects of 
other changes, such as improved channels of infonAation, and opportunities 

to observe the practices of other firms or countries, and of changes in 

1 / 

the age of the capital stock. I would not pretend the distinction is 
precise, but it is clear enough for general understanding. 

3* Individuals in school usually do not work, and those who do 
usually work part-time. Hence extending the length of education influences 
at least three measures of labor input that we have already examined; 
employment is reduced, average hours of work may be lowered', and (since 
the proportion of young people in the labor force is reduced) the age com- 
position is improved. The net effect of these three changes is to reduce 

2J 

total labor input while raising the average quality of labor. We do not 



, , . !• Advances in knowledge of course change the content of education; 

I what is taught in a physl^cs or economics course today is not what was taught 

* a generation ago, and this is one of the main ways in which new knowledge is 

disseminated. If what is taught in schools and colleges lags further behind, 

I 

or approaches more nearly, the current state of the arts this can influence 

t 

^ "changes in the lag of actual practice behind the best known." It is not 

^ reflected in my education. measures, which take no account of the content of 

f courses. 

, 2. There may be, much later, an offset to these effects in that highly 

' educated persons are likely to retire later than others, and in the case of 

women are more likely to be in the labor force throughout their lives. 







u. 

'tr&ce "these effects hack to education^ hut leave them classified as effects 

of employment, hours, or the age-sex composition of employment. 

It should he noted that the timing of these effects depends on 

changes in the education of the young, which hears no close relationship to 

changeis in the average education of the labor force. 

If. As education is extended, the age at which young people 

enter the labor force rises. This means that, in any age group, the more 

educated individuals have had less work experience than the less educated. 

In measuring the effect of education on the quality of labor, we measure 

the excess of the benefit from longer education oyer the associated loss 

1 / 

from curtailed work experience. 

5.. Among the benefits of additional education, especially general 
education, 6ire presumed to he increased versatility, mobility, and aware- 
ness of employment opportunities. Among the subsidiary reasons that indi- 



viduals with ittore education earn morc^ than those with less education is that 
they are more likely for these reasons to be employed where, given their 
abilities, their marginal value products are greatest. If they lose their 
positions because of shifts in the demand for labor, they are likely to be 
able to shift to alternative Jobs with lees (if any) reduction of earnings 



1. As will be seen below, this is accomplished by basing the weights 
for individuals with different amounts of education on earnings differen- 
tials based oh age groups rather than length-of-experienoe groups. 
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Thft Shapft of Eduo atlonal Diatributlona 

V 

Iht distribution of tbs labor foroe by amount of education in 
the Ubited States differs radioally from distributions in Northwest Europe, 
and the Italian distribution is very different from both# Knowledge of 
the s]aape of the distributions is neoessary background for the ensuing 
discussion* 

1 

Distributions of males by years of education are given in , 

Table 1* Females in the labor force are a little more educated ^han 
males (except that fewer hold university degrees) in the ihiglo-Saxon 
countries, usually a little less on the Continent, but the contrasts 
between countries are generally similar to those for males* Table 1 
does not compare identical dates, but this has little effect on a com- 

I 

parison of the shape of distributions. 

1* In the Uhitsd States the unenplopient rate drops almost steadily 
^ rise in level of education, and is almost 7 times as high for those 
with less than 6 years of education as for those with 16 years or mors* ^ 

For a discussion of this point see R* A* Cordon# Has structuyei 
atRt fforiinidTi institute of industrial Relations, University of Oalifor- 
nia, Berkeley, 1964, pp* 70-75, and the references to the work of 0*0* 

Xillingsworth he cites* ' 

2* Oirls tend to remain in school longer than boys in the Anglo- 
Saxon countries, and females 'in the labor force are, on the average, younger. 
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Countriea 



Yeays of Eduoatlon 



Years of 


United rotates 
1057 1/ 


Franoe 


United Klnitdom 

jasi 


Italy 

1961 - 


0 


l.k 


.3 


'.2 


13.7^ 


1-4 


5.7 


2.1^ 


.2 

1 


26.1^ 


« 

5-6 


6.3 


19.22/ 


.8 


38.oife/ 


7 


1 

5.8 


21.1 


k.O 


4.2 


8 


17.2 


27.8 


27.2 


8.1 


9 


6.3 


1^.6 


45.1 


.7 


\ 

10 


7.3 


■ 4.1 


8.4 


.7 


11 


6.0 


6.5 


7.3 


.6 


12 


26.2 


5.4 


2.5 


1.8 


13-15 


8.3 


5.4 


2.2 


3.0 




1. The United Stetea distribution is not adjusted 

the fact that, in the past, the same number of years of eduoation represented 

less school attendance than it now does* 

2. Largely at 6 years. 

3. As indicated subsequently in the text, the 

probably is overstated azui the percentage with l*if years oorrespon ingly 

understated. 

k. ConiLte of 33.851 »f 5 y«w» ^>25^ **6. 
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The dominant feature of Northwest European distributions, as 
illustrated by the United Kingdom and Pranoe, is extreme concentration at 
a level governed by past legal school attendance requirements. In the 
United Kingdom fully 72 percent of the 1951 labor force had either 8 or 9 • 
years of education. These durations correspond to the* legal requirement 
for school attendance from age 5 to 13 at the time the lolder age groups 
had attended school, and 5 to Ik when the younger age ^ups attended 
school. (The 1947 increase to I 5 affected only the very youngest age 
group by 19 ^ 1 1 ) Few escaped the legal requirement j only 5 percent hfl d 
less than 8 years of school, and most of these had 7 years. On the other 
hand, only the exceptional worker had remained in school after the law 
allowed him to leave (unlike most countries, it did not require him to 
complete the school year) and very few continued after the extra year 
readily available to all. Of the ^le British labor force only 16 percent 
had 10 or 11 years of education and a scant 7 percent la years or more. 

Even now most British children leave school as soon as legally allowed. 

In 1957-58 only 40 percent each of British boys and girls I 5 years old, 
and 22 percent of l6-year olds, wore receiving full-time education. 

Extreme concentration also characterizes the Fronoh distribu- 
tion. There wore, however, the following differences. First, because 

* ft 

the Stench atudent aterted e year later than the Brltlah atudent and (at 

moat datea) left at the aame age, the oonoentratlon la at 7 and 8 yeara 

of education rather ^ at 8 and 9. In addition, more of the Stench 

labor force fell below the level that the legal achool-leavlng age would " 

« ^ # 
seem to yield e Even so, sbout two-thirds of ths Fk*enoh labor force 

I 

6 to 6 years of education# Third, in both countries Just under one-fourth 



hkd 10 or more years of edusatlon, but In the United Kingdom l£ percent had 

10 or 11 years and only ? percent 12 or xnorei while in I^anoe 11 percent 

had 10 or 11 years and 14 percent 12 or moree France thus had about twice 

as large a percentage at the level that includes graduates of high schools; 

Ji/ 

universities > teachers colleges i and technical institutes# 

Ihe tendency to leave school as soon as allowed i&sy never have 
been quite as strong in some of the Continental countries as in the United 
Kingdom^ and clearly is breaking down more rapidly in some of them# In 
France^ only 5 pespcent of the children continued after coiQpulsorsr schooling 
(then completed at age 13) in 1914, but by the 1950 ’s 6$ percent were con- 
tinuing after compulsory schooling (then completed at age 15 )• By the , 
immediate postwar years, 68-?0 percent of the 14- and 15 -year olds in 

I 

Belgium (where 14 has been the school-leaving age since 1914) were in 
school and the percentage has been rising about one point a year# In 
Germaz^, however, only 28 percent were continuing full-time education 

1# France had half ^ again as many as Britain with l6 or more years 

of education# From Tables in Part V of Appendix IV of Hlgh0r«£lWftti9n> 

« 

Coonltt## on Hlgh#r Eduottlon, Cmnd. BMSO, Londoni 1963, on# o#n 

d«rlv# #n ##tlm#t# that, In 1961, 1.6 psroant of th« British m#l# Ubor 

« 

force had obtained the equivalent of gssilSL higher education through part- 

I » 

tin# oour### or prlvmt# study. If #U of th### w#r# trsnsfsrrsd from 13-1$ 
to th# l6-plu# group (vhloh oould hardly b# Justlflsd) and no adjuatnsnt 

I 

were made for France, the British percentage at the l6-plus level would 

I 

equal the f^nch but the comparison in the text would be unaffected* 
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aftar the 8 or (in L&dar with one-ninth the population) 9 years required. 

The Italian distribution is also highly oonoentrated^ ^ but the 
oonoentration occurs at the bottom of the distribution^ corresponding to 

conpulsozy education of only three years when the older age groups were 

• ** * 

in schooli and five or six when the yoxmger age groups (except the very 
youngest) were in school. Lax enforcement and inadequate school facilities 



accooqpanied the low school-leaving age. Nearly three-fourths of the whole 



male labor force in 196 I had 5 years or less of education. In Italy alone 

in this study 

(UBOBg the oountrles eonsldered/iUlteraoy is still significant. The 
Italian distribution has a small secondary concentration at 6 years> 

1 • 

corresponding to the "Licensa di scuola' media inferiore"; a nearly complete 
gap in the 9-11 year range (which includes only the estimated number start- 
ing but not completing work for a diploma); and« perhaps surprisingly^ 

« 

numbers wi'ch 13 or more years of education that lie between the F^nch 
and British figures. 



. distributions is the paucity of people who have completed secondary educa- 



tion without continuing to advanced education. In factj/hardly anyone who 
did not plan to go to the university entered an advanced secondary course. 
Even now the proportion of secondary school graduates (itself a vexy small 



fraction of the appropriate age group) who do not actually enter hl^er 
education typically ranges downward from around one-third; it is about 



f.a.lQnn«ll. d.. tr.v.lllauj. oucllfl*. dan, la. pim d. 1. cm. BruM.1., 



To an ib&erloan> the most extMordixmzy feature of all the European. 



in some oountrles 



1. The figures cited in this paragraph are from EEO# j 



ation pro 



1963 (mimeograph). Similar figures given above for the tlhlted Kingdom are 
from lUifiJLB (Vol. I^ Report); mSO, London^ 1959* 
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one-fifth in France and Germany. The proportion is almost one-half (of a 



1 / 



vastly larger number oompletlng secondary education) in the Ihiited States. 
The European distributions are remarkably lacking in individuals correspond- 
ing to American high school graduates. 

The distribution of the United States labor force bears no 

resemblance to the European distributions. Educational background is 

» » 
r^osarkably diverse. There is but little concentration at any one point 

or in any narrow range. V/hereas a three-ye^ span can cover two-thirds 

of the distribution in France and three-fourths in the IMted Kingdom^ 

only ^0 percent of the American male labor force can be covered in any 

three-year span (at 10 to 12 years). Large numbers appear at the lower 

♦ » 

and upper ranges of the distribution as well as in the middle. Nearly 
one-fifth had 7 or fewer years of education^ many of them much less. 

Almost as large a fraction had 13 or more years, representing at least 

« • 

one year of college completed; almost one-tenth had graduated from college, 
and nearly half of these had one or xoore years of graduate work. In the 
middle, 17 percent had of school, 20 percent were about equally 

divided among the 9, 10, and 11 year levels, and 26 percent had 12 years. 

The great dispersion in the United States reflects in part, and 
especially at the bottom, the past variation among states, . and over time, 
in school attendance and child labor laws, and their lax enforcement. 

Far more important in determining the distribution as a whole, however, 

• I 

is the fact that compulsory school attezul^ce laws have not been, and are 



1. See Organisation for Economic Oo-operation and Development, 

RasQuroes of Scientific and Technical Personnel _in the OEQD Area (Paris, 

• ♦ 

1963)# PP* * 70-74, 82-83. 
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xio"b now^ decisive in governing "the *bi 2 &e at which most Americans leave 
school; if they were, most Americaiis would now end their education on 
their sixteenth birthday after 9 or 10 years of schooling. Such concen- 
trations as occur in the distribution correspond to completion of some 
type of school. These fall at l6 years for college, Ik for Junior 
college, 12 for high school, 9 for junior high school, 8 (formerly 7 
in the South) for older-type elementary schools, and 6 for the newer-type 

elementary school. 

Extremely inrportant in the American scene has been the avail- 
ability of free public education far beyond the requirements of school 
attendance laws. But this would have accomplished little unless the 

opportunities were freely grasped. To a great extent they were, because 

1 

of the widespread faith of American parents that education is the key 
that opens the door to future advancement; the child should and could 
rise above the station of the parent, and the way to do so was to obtain 
more education. The process was, of course, cumulative. Faith in edu- 
cation led to the demand^ for free public schools and colleges available 

to all, availability facilitated the rise in educational achievement, 

♦ 

and this led to a rise in the level considered normal or necessary. But 

* 

this process created not uniformity but great dispersion of the length of 
education in each age group, and of course great differences among ago 



groups. 
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Tiie calca'i-atiou kA d v.r iLj uiTout of education on the 

quality of laboi’ r-.iq’nrob v'..c/ vyp-.i al' iiu'ora'.aiiuri. i?'irst, we require a 
set of weights to ecrabins-i i-nclvj ;\.uls with diff event einounts of education* 
Is a college graduate to he counted as the equivalent of i-l/2, 2, 3> h 
or 5 elementary school grCKiMtw-sf Si-'Ccnd, we rcq\iire distributions of 
the labor force^ by amovat cf oducxtti(;n^ at different dates, to which 
these weights may be 
The Weights 

Suppose the 'Jr.uei .’vJL^s ?eb'*.r force jj divided into educa- 
tional groups consistii-o of collide g'/aoiaics, those v/ith 1 to 3 yuars of 
college, high school gr<. .dun ucs, and so v>n, according to a classification 
like that given in Table 2, The selection of v/eights for each group 
would he simple if the members of each group differed only in education 
and were similar in all other respects that affect earnings — that is, 
if they were divided in the same proportions by age, sex, native ability ' 
and energy, family background, and so on.. In that case the average earn- 
ings of members of each group, taken as measuriiig their marginal value 
product, would provide the appropriate weight. If the average earnings 
of college graduates were double those of high school graduates, one 
college graduate would be counted as the equivalent of two high school 
graduates, *But the different education groups do differ substantially in 
other respects, so the selection of weights is more difficult. We must 

try to eliminate the effects of these other differences. 

% 

United States Weights . For the United States we start with 
estimates that already eliminate the effects of differences in sex and, 
approximately, age. 



Table 2 



V 



United States 

V 

Income Differentials bv Years of Education. 1 Q 14 - 9 : 

Average of Selected Age Classes of Males 

Mean Income Dif- 
ferentials Used 



Highest Level of 
School__Coropleted 


Usual Number 
of Years of 
Education 


Mean Income as 
Percent of Mean 
Income of Eighth 
Grade Graduates 


to Represent Edu- 
cation (Percent of 
Income of Eighth 
Grade Graduates) 






• (1) 


( 2 ) 


None 


0 


50 


70 


Elementary School: 








1 to 4 years 


1-4 


65 


79 


5 to 7 years 


5-7 


80 


88 


6 years 


6 


100 


100 


High School: 








1 to 3 years 


9-11 


115 


109 


4 years 


12 


140 


124 


College: 








1 to 3 years 


13-15 


165 


139 


4 years or more 


l6 or more 


235 


181 



Ik. 

4 

The average income of males in the labor force cross-classified 

by highest school grade completed and age is known for 19^9* For each age 

group, the average income of persons in each education group was expressed 

as a percentage of the average income of those with 8 years of education. 

The percentages for the several age groups were then averaged to obtain 

1 / 

the distributions shown in Column 1 of Table 2, The data refer to re- 
ported money income, rather than to earnings, but it is clear from other 
evidence that this has so little effect on the differentials that the per- 
centages may be taken as representative of earnings from labor. 

Differences in education and the loss of work experience associated 

\ 

with additional education clearly are not the only differences that dis- 
tinguish the education groups. Hence the differences in average earnings 
cannot be used without adjustment to measure earnings differences that are 
due to differences in education and associated loss of experience. The 
higher the education group, the higher is the proportion of Individuals 
who obtained high marks in earlier schooling, who scored well on standardized 

I 

intelligence tests, who attended the better schools, and vdiose parents were 
themselves well educated and had substantial incomes, .lifter examining the 
available infoimation, I decided in my United States study to assume that 
three-fifths of the reported income differential between each of the other 
groups and the group with 8 years of education represented differences in 
earnings due to differences in education as distinguished from other asso- 
ciated characteristics. This assuinption yielded the adjusted differentials 

1. The distribution is an average of separate similar distributions 
for the age classes 25-34, 35’^4, 45-54# and 55-^4. Since *Uie data include 

I 

persons not in the labor force, age groups which include substantial numbers 
not in the labor force could not be used. 
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shown in the second column of Table 2. These were iised for weights in my 
United States study and I \ise them again in my present study. Talcing the 
labor of a person with 8 years of education as one unit, I count the edu- 
cation of a person with no education as .70 units, of persons with 12 years 
of education as 1.24 units, and so on. 

The three— fifths assumption on which these weights rest was 
originally based on no statistical foundation but only a general impression 
derived from examining the characteristics of different education groups. 
Some support for the differentials used in the upper range of the distri- 
bution was, however, subsequently obtained from an analysis of daia col- 
lected by Dael Wolfle and Joseph P. Smith for 1953 earnings of male high 

school graduates of the mid-1930's for whom high school records and respond- 

a IJ 

ents» answers provided a great deal of collateral infoimation. The 

survey made possible an effort to isolate the effects of differences in 

education on income from the effects of the more important measurable 

associated variables; rank in high-school class, intelligence test scores, 

father »s occupation (taken as an indication of family background), and 

geographic area (which to a considerable extent removes the effect of 

quality of high school and of race). After removal of the influence of 

these associated variables, the analysis indicated that in comparison 

with high-school graduates without college education (but including those 

with other types of further education), 1 >to 3 years of college added I3 

4 ^ 

percent and 4 or more years of college 45 percent to average earnings. 

The corresponding percentages calculated from Column 2 of Table 2 are 12 

1. The analysis is given in Proportion of Income .Differentials Among 
Mucation Groups "due t o” Additional Education; the Evidence of the Wolfle- 

Saitl^ ,S.drvey, a supplement to the paper I presented at the May 1963 meeting 
of the Economics of Education Study Group of OECD. ' 



J 



l6. 

and k^t The analysis of the survey re'sults is by no means definitive or 
precise. It does, however, give fairly strong support to the general size 
of the differentials used in the range above high school. 

The survey analysis suggested that two-thirds of the salary dif- 
ferential of college graduates over the high-school grouiP is "due to" 

1 / 

education. Table 2, which is based on the assumption that three-fifths 
of the differential between every other group and the 8th grade _grou'p is 
"due to" education, also happens to imply that two-thirds of the differen- 
tial between high school and college graduates is "due to" education. The 
experiment was made of using the survey analysis for differentials above 
the high-school level, and assuming that up to the high-school level two- 
thirds of the differential of earnings at each educational level distinguished 
(as- given in Column 1 of Table 2) above earnings at the next lower leirel was 
"due to" education. The resulting differentials are almost identical with 
those given in Column 2 of Table 2, except that the weight for the "no 
education" group, which is applied to very few people, would be raised from 
65 to TO. 

Even though the number of college graduates has risen much more 
rapidly than the number of high-school graduates since 19 ^ 9 # there has 
some tendency for the income differential between the two groups to widen. 

1. It may be noted that the results cited here refer to what I consider- 
ed the best way to analyze the Wolfle-Smith survey results; an alternative 
procedure that I also explored allocated higher fractions of the crude dif- 
ferential to education as distinguished from associated variables. 

2. See: Herman M. Miller, VAnnual and Lifetime Income in Relation 

to Education," American Economic Review. December 19^Q; Edward F. Denison, 

OECD paper; and James Morgan and Charles Lininger, "Education and Income: 
Comment," Quarterly Journal of Economics . May 
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If there is a change at the lower levels, it is also in the direction of 

widening differentials. Apparently the pattern of demand for persons with 

different amounts of education has been shifting toward the more educated 

groups even more rapidly — to be on the safe side, I should prefer to 

say at least as rapidly — as the supply. There would, therefore, be some 

justification for using wider differentials in the education weights for 

the latter part of the 1950-^2 period than at the beginning, but in view 

of the imprecision of the estimates the additional worlc did not appear to 

1 / 

be warranted. 

The education weights derived for males are also used for females, 

2 / 

in the absence of separate information. 

European Weights . It is impossible in the present state of 
Ifnowledge to try to derive separate sets of weights for the education groups 
in each of the individual Northwest European countries. At best we can hope 



1. In the OECD paper just cited I note the possibility that in the 
lower part of the distribution differentials in natural ability and other 
associated variables may be widening, so that the differentials that 
measures earnings differences "due to" education may not be increasing or 
may even be declining. 

2. Since females receive only about one-fifth of the weight in the 

calculations (see below), this assumption is unlikely to cause serious error. 
Mary Jean Bowman states that "the ratio of the average income of the better- 
educated women to the female average wage tends to be lower than the comparable 
ratio for men" but does not discuss the full distribution. ("Schultz, Denison, 
and the Contribution of ' Eds ’ to National Income Growth, " The Journal of 
Political Economy . October p. 458. ) 
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only to select one set of weights that is reasonably representative of 
Northwest Europe. 

As already noted, the labor force in Northwest Europe is far more 
concentrated in the middle of the educational distribution than is the 
American labor- force. In particular, the proportion of individuals with 
education beyond the minimxmi legal requirement is very much smaller than 
in the United States. For this reason larger earnings differentials due to 
differences in education may be expected in Europe, provided (as seems 
reasonable) that the pattern of demand schedules for different types of 
labor is at all similar. Because the choice of students to secure advanced 
secondary education and higher education probably has been more selective 
with respect, both to ability and family status, earnings differentials among 
education groups due to factors other than education may also be expected 
to be larger in Europe. Hence we should expect observed earnings differen- 
tials between education groups to be still larger, in comparison with the 
United States, than those due to education as such. 

There are, at the time of writing this preliminary draft, almost 

no European data for average earnings of individuals classified by amount of 

education. A survey being conducted by the I.N.S.E.E. will, it is hoped, 

provide for France information of this type that can be utilized in the 

final version of this study. A German Microcensus survey for April 1984 

should also be helpful when tabulations become available. I anticipate that 

I shall eventually use these data. In the meantime there are only two 

1 / 

relevant sources of which I am aware. 

1. I ignore here some Dutch data from which an ingenious investigator 
intimately familiar with the statistics could probably derive some inferences. 
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E. Malinvaud, in commenting upon a paper I presented at the May- 
1963 meeting of the OECD Study Group on the Economics of Education, sug- 
gested that the education weights that I used for the United States would 
also he reasonable for Francs through 9 years of education. Ks suggested 
weights of 125 instead of 115 in the United States for those with 10 or 11 

years of education, 170 instead of 135 for 12-15 years, and 300 instead of 

1 / 

181 for 16 years or more. With rough adjustment to different class inter- 
vals, Malinvaud»s suggested differentials for France, and my corresponding 
United States differentials, are given in the first two columns of Table 3. 

Let me stress that these French estimates represent only the 
judgment of a competent .and knowledgable observer. They were used by 
Malinvaud when attempting precisely the calculation I now attempt, that is, 
application to France of the methodology I used for the United States, but 
they are not based on statistical information.- Malinvaud himself is, I 
believe, largely responsible for the study of French differentials now in 
progress. Until actual data become available, I shall accept Malinvaud* *s 

V 

estimates for France, and use them also for the other European countries. 

1. The United States figures given are Malinvaud *s adjustments of 
my estimates to different class intervals. 

On grounds of relative supply, differentials between the bottom and 

the middle of -the distribution might be expected to be smaller in Northwest 

■ 1 ■ ' ■ 

Europe .than in America. However, few members of the labor force in Northwest 

* I 

Europe fall below 6 or 7 years, so the differentials at the bottom of the 

range are not important in the weighting system for calculation of quality 

■ * 

adjustment indexes over time for the Ei. * opean countries . They are of s.omewhat 
greater importance if an international comparison of the United States and 

I « , ^ 

Nolrthwest Europe based on Northwest Europew weights! is attempted. 
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Table ^ 

Weights Applied to Different Eduoation Groups in This Study 



Years of Education 


United States 


Northwest Eurone 


Italy 


0 


70 


70 


50 


1-lf 


79 


79 . 


65 


5-7 


88 


88 


80 


8 


100 


100 


100 


9 


) 


106 


) 




109) 


• 


119 


10-11 


) 


125 


) 


12 


12l|. 


148 


1U8 


13-15 


139 


178 


178 


l6 or more 


181 


300 


300 
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A study for Belgium strongly confirms that differentials in Europe 
are much larger than in the United States, The Worlcing Group for the Study 
of Human Capital at the Department of Applied Economics of the Free Univer- 
sity of Brussels (of which Professor Max Frank is Chairman) undertook a 
study of the contribution of education to Belgian growth broadly similar 

i/ 

to mine for the United States, They divided the male Belgian labor force 
among five occupational categories^ based on skill and earnings levels^ and 
attempted to estimate the usual or average earnings of each level (Column 3 
of the following table). They then set down the educational certificates 
or degrees typically held by members of each class. For example^ those in 
Class I typically have a 6-year primary education and 1 or 2 years of lower 
secondary education. Those in Class V typically have a university education. 
For comparison with other data, I have translated the degrees into approximate 
years of education (Column 2), 

The Study Group assumed 3A differential between the average 

• f , 

earnings of the lowest group and those of other groups to be ’’due to" edu- 
cation, A figure above my 3/5 was chosen deliberately in the belief that 
certifidates and diplomas have a greater effect upon earnings in Belgium 

than in the United States. They thxis arrived for Belgium at the differentials 

0 

given in Column They are even larger, by a coiisiderable margin, than 
those used by Malinvaud for France. 

1. "L» Education et la Qroissance economique en Belgique," Cahiers, 

« 

economigues de Bruxelles . No. 24, 4th quarter of 1964, pp. 501-523. 
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Occupational Usual Years Earnings Index (1st Level = lOO) 



Level 


of Education 


IncoQie 

DifferT 

ential 




3/5 Halt 


•, Two-thirds of 






of differential 
over Group I 


differential oyer 
' preceding group 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


I 


7-8 


100 


100 


100 


100 


100 


II 


9 


130 


123 


118 


115 


120 


III 


12 


251 


213 


191 


175 


194 


IV 


llf-l6 


3i^9 


287 


2l^9 


225 


244 


V 


l6 or more 


502 


401 


341 


301 


315 



It seems to me, however, that the Belgian differentials are likely 
to he overstated, at least in comparison with those I use for the United 
States. This is partly because I doubt that a higher fraction of the observed 
differential should be ascribed to education in Belgium than in the United 
States. 

In Columns 4 to 6 of the preceding table, I compare the results of 
using for Belgium fractipns of SA# 3/5# and 1/2 of the differential over 
Group I earnings. If we conceive the observed earnings differential as the 
product of differentials due (l) to education and (2) to native ability, 
family status, a nd other associated variables, we can compute the differen-*®- 
tials implied for each under the alternative assumptions. If we roughly 
equate Belgian levels I, III, and V with 8, 12, and l6 or more years of 

j/ 

education, we also obtain comparisons with the United States. 
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Years of Differential Due to Education Differential Due to Other 

Education Alone Variables Alone 





United States 


Belgium 


United States 


Belgium 


• 


(3/5 Assianp- 
tion) 


3A 


3/5 


1/2 


(3/5 Assump- 
tion) 


3A 


3/5 


1/2 


12' years/8 years 


12k 


213 


191 


175 


113 


‘;118 


131 


143 


l6 years or 
more/8 years 


181 


koi 


341 


301 


130 


125 


147 


.167 


l6 years or 
more/12 years 


lk6 


188 


179 


172 


115 


io6 


112 


116 



On a priori groxmds both the differentials due to education and 

those due to other variables should be larger in Belgium than in the United 

States. With an allocation of 3/5 in the United States and 3 A in Belgium, 

this test is not met by the differentials for "other variables" between those 

1 / 

with l6 or more years of education and those with either 8 or 12 years. It 
is met with Belgian allocations of either 3/5 or 1/2 (except for the compari- 
son of the l6 with the 12 year levels on the 3/5 assumption). Even a 50* 
percent allocation yields results that conform to the expectation of the 
Belgian group (and myself) that the effect of education on earnings is much 
greater in Belgium than In the United States. 

If the original earnings differentials in the two countries were 
comparable my own inclination, in the absence of further evidence, would 
be to use for Belgium education weights obtained on the assun5)tion (consistent 
with though not identical to my American procedure) that two-thirds of the 
crude differential of earnings of each of the groups over earnings of the 

1. It may be noted that the assumption that 3 A the differential 

between Group I earnings and those of the other groups is due to education 
actually implies that 86 percent of the differential of Group V earnings 
over "Group III" earnings is due to education. 




preceding group is "due to" education. Differentials so computed are given 

in Column 7 of the table on page 25. When some rough allowance is made for 

the difference in classification (Group I includes those with 7 years of 

education^ an d those with l6 years are divided between Groups IV and V) 

these estimates appear to imply about the same differential as Malinvaud»s 

between those with 8 years of education and those with l6 years or more. 

However, they yield larger differentials between the 8-year group and the 

intermediate groups, and smaller differentials between the intermediate 

1 / 

groups and the highest group. 

Ify reason for not using the Belgian data at this time is a suspi- 
cion that the original earnings obtained in the study may overstate differ- 
entials between the specific years-of -education groups I have labeled. One 
reason for this suspicion is the apparent implication of the data (when they 

. * j I • 

are combined with estimates of average earnings in the two countries) that 



real earnings of high-school and college graduates in Belgium substantially 

I 

exceed the earnings of their counterparts in the United States. This seems 

2 / 

unlikely to be the case. 



1. On balance, use of these differentials would yield a greater ri^e 
over time than Malinvaud*s in the quality indexes that will be computed, and 

in this sense may be said to be wider. 

2. Also to be noted is the fact that considerable use was made of 

minimum wage rate schedules in deriving the earnings estimates, and that 

the main data used related to occupational category rather than to education 

as such. However, the Belgian investigators were aware of -toese difficulties 
that these characteristics lead to overstatement of differentials 

and tried to surmount them, so my suspicion/W be unfounded. 

There is also one possibility of an opposite bias. Unlike ?ny American 
estimates, the Belgian estimate's combine all age groups (except that the 
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The Belgian data despite all qualifications very strongly indicate 
that differentials due to education are much larger in Europe than in the 
United States, and give some reason for believing that, at least when applied 
to Belgium, Malinvaud*s differentials may be on the low side. 

The educational levels and distributions in the Northwest European 
countries are sufficiently similar to maJke use of the same weights for all 
the countries appear at least plausible. The Italian distribution, on the 
other hand, is very different. Adults with even 7 or 8 years of education 
comprise a select group in Italy, the bulk of the labor force being below 
this level. Much larger earnings differentials therefore seem probable at 
the lower end of the distribution. Weights assigned these groups have a far 
greater effect on the calculations in Italy than in the United States or, 
especially. Northwest Europe. For Italy, I shall use the Northwest European 
differentials above the 8-year level, and below that level — quite arbitra- 
rily — the United States earnings differentials before adjustment for 
correlation with other variables. The differentials below the 8-year level 
are thus 5/3 as large as 'those used for the United States and Northwest 
Europe. 

wages for certain salaried employees, as distinguished from wage earners, 
refer to those under 35 years of age). This would be one factor tending to 
introduce a bias in the opposite direction if the Belgian data were actually 
based on a classification by amount of education as such; since age and 
amount of education are negatively correlated, the more summary procedure 
leads to lower differentials than when the data are first classified by age. 
Given the actual Belgian procedures, however, this bias seems unlikely to 
be significant. 
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In all cases the male percentage differentials are used also 
for females. This implies that absolute differentials for females are 
much smaller than for males, since average earnings of females are much 

lower. 

It will become apparent that the larger the differentials in 
the weighting system adopted, the more a quality adjustment index will 
rise over time as the education of the labor force increases. If the dif- 
ferentials are too large, the index will rise toe much; if too little, not 
enough. Also, the size of the error in a quality adjustment index that 
results from errors in the weights is related directly to the change in 
the quality index. For example, if the differentials in the weights used 
were uniformly only two-thirds as large as they should be, . and if for two 
countries we estimate that the quality of labor increased 2 percent and 
percent, respectively, as a resiat of increased education, then the ’’true” 
changes would be 3 percent and 6 percent. 

Distributions of the Labor Force 
bv Amount of Education. _and 
Computati on of Quality Indes^es 
over Time 

Calculation of quality indexes for education requires distri- 
butions of the labor force by amount of education in the years to be com- 
pared, to which these weights can be applied. These distributions are needed 
separately for males and females, so that separate quality indexes can be 

computed for each. 

If distributions of the labor force of each sex, classified in 

terms of an unchanging measure of educational attainment, were available 

for each of the key years that concern us (1950, 1955# 19^0, and 1962 ) 

* * 

confutation of education quality indexes for males and females would be 
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simple. We would calculate the average quality of each sex in each year 
by weighting the proportion in each education group by the weight for that 
group in Table 3. The estimates for males and females would then be con- 
verted to indexes, with i960 equal 100. More complex procedures were 
actually required to approximate the indexes for males and females that 

would be obtained by this procedure, and there is inevitably some question 

' . 1 / 

as to whether the measures of education used are actually unchanging. 

The separate indexes for males and females are combined by the 

labor' input (earnings) weights for i960 derived in Chapter . In additibn, 

an index for the armed forces (taken always as 100 since the output measures 

do not allow for differences in the quality of labor) is weighted in. The 

weights used are given in Table 4; they are similar to those given for the 

2/ 

United States and Northwest Europe in Table 6 of the preceding chapter. 
Females, of course, receive a weight much smaller than their share in the 
labor force, and the movement of the quality indexes is dominated by the 

indexes for male civilians. 

\ 

1. In the text I give only a broad picture of the approach and the 
quality of the data. The estimates are described in detail in Derivation 
of Tables in Education Chanter . 

2,. Pull consistency with the preceding chapter would have required 
separate educational quality indexes for three. age groups within each sex. 
However, this further refinement was not practical. Such more refined 
indexes would presumabiy tend to. lag slightly behind those computed here 
because the youngbat age group has the lowest earnings. In the unlikely 
event of a sudden sharp, break in the, growth rates of tl^e education quality 
indexes thia could disturb the timing of the change. 
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Table i; 

Percentage Distribution of Labor Input in I960 





Male 

Civilians 


Female 

Civilians 


Military 

Personnel 


United States 


11 -9 


18.9 


3.2 


Northwest Europe 


11.3 


20.6 


2.1 


Belgium 


19.3 


18.1 


2.6 


Denmark 


16.3 


21.7 


2.0 


France 


75*5 


20.6 


3.9 


Germany 


75-5 


23.6 


.9 


Netherlands 


8k.6 


13.1 


2.3 


Norway 


81.8 


15.8 


2.4 . 


United Kingdom 


78.9 


19.3 


1.8 


Italy 


82.4 


16.0 


1.6 



/■ 
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Table 5 



Estimation of Education Quality Indexes in the United States 



Final Indexes Allowing for 





Preliminary Indexes 
Years of Education 


Based on 


Changes in Days of Education 
ner Year of School Attended 




Male 

Civilians 


Female 

Civilians 

1 


Civilian 

^bor 

Force 


Civilian 
Labor Force 


Total 

Labor Force 




( 1 ) 


( 2 ) 


( 3 ) 


(^^) 


(5) 


.1950 


9h.e 


96.5 


95.1 


92.9 


93.1 


1955 


97.0 


98.2 


97.2 


96.1 


.96.2 


i960 


100.0 


100.0 


100.0 


100.0 


100.0 


1962 


101.2 


101.2 


. 101.2 


101.6 


101.5 
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United States Estimates . Distributions of the United States labor 
force by highest school grade completed are available from labor force 
surveys for one month in each of the years 19^8# 1952# 1957/1959 and 19^2. 
Quality indexes for these dates were computed and interpolated ' to obtain 
estimates as of the middle of the desired years. These are shown, for 
males, females, and all civilians, in the first 3 columns of Table 5. 

These calculations, however, imply that a person who had attended 
school for any given number of years around the year 1900, and was still 
worlcing in 1950, had an education equivalent to that of a person who attended 
school for the same number of years in the 1920 ’s or 1950' s. Taking the 
United States as a whole this assumption is not tenable, and an adjustment 
is required to allow for the fact that tjie amount of education represented 
by a year has increased over time. 

From I90Q to 1956 the average number of days attended per pupil 
enrolled in public elementary and secondary schools increased from 99 to 
158 per year, the increase being continuous until 1950. This came about in 
the following way. First, in the large city school systems there was no 
increase > but actually a small decline, in the average length of the school 
term. Second, in the smaller cities and towns, in rural schools, and in 
the South, much shorter school terms were gradually brought close to the 
standards of big cities in the North, and in addition enrollment shifted 

toward the urban areas. In consequence the reported average length of the 

^ % 

school term in the country as a whole (with schools in effect weighted by 

1. The simple average for New York, Philadelphia, Chicago, Los Angeles 
and Washington was 188 days in 190O and 182 in i960. 
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enrollment) rose from Ikk days in 1900 to 178 days in 1956. Third, the 
reported ratio of days of school attended to the product of enrollment and 
the average number of days in the school term rose from ,686 percent in' 

1900 to ,890 percent in 1956. These ratios suggest more absenteeism than 

. ■ 

actually exists because enrollment statistics exceed average class member- 

2/ 

ship. Also, the rise in the ratio may overstate the decline in absenteeism 
if there was a reduction in the gap between enrollment and membership, but 

I 

the presence of any tsuch bias is uncertain. In any case, the bulk of the 

1, The recent situation has been that almost all state laws require at 
least 180 days, the exceptions permitting I60 days in rural areas. Large 
urban school systems are still likely to go somewhat above 180 days and it 
is a bit surprising that the computed average is 178. The actual number 
may vary a little from year to year due to weather, epidemics, etc. For 
example, in Montgomery County, Md,, the schedule is set on the assumption 
that schools will be closed a certain number of scheduled days because of 
snow. If the actual number of "snow days" falls short of the number antici- 
pated, the school term will be longer than, is expected, but if it exceeds 
the planned number the difference is made up by curtailing vacations. Til 
some otlier jurisdictions ' this may not be required, 

2, In 1957-58 average daily attendance equaled 92-1/2 percent of 
average- membership, implying true absenteeism, as distinguished from drop- 
outs, duplication of enrollment due to transferring among schools, and the 
like, was 7-1/2 percent. These data are not available for early years. 



rise in this ratio clearly is genuine. It accounts for considerably more 
of the increase in days of school attended per year than does the extension 

of the school term outside the cities. 

I base an allowance for these changes on 'the assumption that the 
same number of years of education represents the same amount of education 
throughout the period for persons attending school regularly, in large city 
school systems, or in college. The individual who regularly attended for 
8 years a rural school system operating (say) 90 days a year is considered 
to have had only the same education as one who for four years .regular]^^; 
attended a city school . system operating 180 days. And a pupil who, in either 
school system# missed (say) half his scheduled classes (usually because he 
was working) is treated as having received only half as much education as 
a pupil who was present every day for the same number of years. 

As individuals educated under conditions of the past are replaced 
in the labor force by those educated under more recent conditions, the same 
number of years of education comes to mean more education. I estimate that 
the increase in the average quality of the civilian labor force from 195P to 
1962, put at 6:h percent (as implied by Table 5# Column 3) when only changes 
in years of schooling were considered, should be changed to 9*^ percent 

3j/ 

(Table 5, Column 4) to allow for this major development. 

1. The reader is cautioned that translation of the treatment described 
in the text to the adjustment of the quality index required some statistical 
assumptions. These are detailed in Derivati on of Tables in_Education...Qh.ap.ig£ * 
As pointed out thdre, the allowance made for changes in the number of days in 
the school year is much smaller than that I used in The Sources of_EconcMa:g. 

flrnwth in the United States and the_ A lternatives BeforeJM.- 

» 
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European Estimates . When the present study was started informa- 
tion concerning the amount of education of the labor force was almost wholly 
lacking for Europe. The gap has now been partly filled^ and a good deal of 
additional information is in prospect for the immediate future. Estimates 
of either the distribution of the labor force by level of education, or of 
the 'average number of years of education (from which changes in the quality 
index can be approximated with the aid of collateral information) are avail- 
able for certain years, thanks to the research of several investigators. The 
present availability from other sources of estimates and projections of the 
education of the labor force is as follows : 



Country 



Years 



Belgium 

Belgium 

France 



Norway 



19i^0, 1950, 1960,' 1970 

« • * . 

i?50, i960, i9to 

1936, 19^6, l95l^, 1955, 
1961, 1965, 1970, 1975, 
1981 

1930, J.950, i960, 1970 



Investigator 



United Kingdom 1931, 19$1, I96I, 1971 



Raymaekers 

t 

Ftahk and associates 'at DULBEA. 

Deb'eauvais and associates at 
the institut d ’Etude du De-’ 
veloppement Economique ,et Social 

Amesen 

I • 

Knight 



« . 4 



As the preliminary draft of this chapter is prepared, almost all of 
these estimates remain preliminary and unpublished, partly because the investi- 
gators in most countries hope to incorporate still-unavailable results of the 

1 / 

Census of Population for i960 or I961. 



1. . Most of th.em are scheduled for publication by OECD which, at the 

V . « , 

present writer’s urging, undertook arrangements for their preparation. 




* 

The present study has attempted preliminary estimates for Italy, 
based on Census data for 1951 and ISTAT estimates for the upper end of the 
distribution in I960-61, and for Denmark, based on sample data for 1961 from 
the Social Forksningsinstituttet* An estimate has also been attempted for 
the Netherlands in i960, based on the Census. This estimate is described 
in the notes to this chapter but excluded from the tables pending further 

I « 

checking* 

Estimates are not now a-\^ilable for Germany, but a Microcensus 

survey for April I964 may make them possible when the tabulations become 
available* 

Since a substantial amount of additional new infoimation is antici- 
pated before the present study is coinpleted, the estimates now presented are 
highly itentative as well as incomplete. The tentative estimates are described 
in fuU'ln "Derivation of Tables in Education Chapter.’.' 

Table 6 provides two sets of quality adjustment indexes for each 
country. Part I presents indexes based, on application of the gs.io.tion 

* t 

weights referring to eacii area; these are the indexes appropriate for the 

\ 

analysis of growth rates. Part II, which permits some further analysis, 

presents similar Indexes ootainited by the uniform application of United States 

education weights to all areas. 

♦ 

^ Two general comments are in order. First, the computations usually 
were not based on data referring to the specific years stownj the indexes are 
Interpolations between available years. This' is not a serloua limitation on 
the estimated change over the 1950-62 period as a whole, but does mean that ‘ 
the subdivision between the. 1950-55 and 1955-62 periods has no claim to accuracy 

, I * 

in the European estimates* 
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Table g 

Education Quali ty Indexes 

(1950 « 100) 





Part I “ 


Part II 




Each Area Based on its Own 
Weights 


Each A^ea Based on United 
States WelghtB 









19 S 0 loss I960 iQfiP 


1252 1955 1060' 10(^0 



United States 



100.0 103'.3 107.4 109.0 



100.0 103.3 107.4’ 1Q9.0 



Northwest Europe 
Belgium 
Denmark 
Erance 
German 
Netherlands 
Norway 

United Kingdom 



100.0 104.0 108.0 

100.0 101.3 102.7 

100.0 102.4 104.9 

\ 

100.0 102,2 10 l ^.5 

m 

100.0 101.9 lolt.o 



110.0 100.0 

103.2 100.0 

106.1 100.0 

105.5 100.0 

105.0 100.0 



103.0 106.0 107.5 
100.9 101.7 102.1 
101.8 103.7 101^.6- 

101.7 103.4 104.2 
101.2 102.5' 103.1 



# 
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Ihe second general comment concerns chax^Ees in the number of days 
of school attended per school year in Europe. Ihe only specific data avail- 
able to me over a long pefiod refer to Francei and are base^on a study by 
the Institut d* Etude da Diveloppement Eponomique et Social. Ihe French 
school system is national and^ as is usually true in Europe^ the school 
year is uniform throughout the country. Since 1885 the length of the school 
year has been shortened by extending vacations; we have noted that a similar 

shortening occurred in large-city systems in the United States. Since 1900 

« 

there has been no decline in absenteeism^ as indicated by a ratio of the 

I 

« 

t • * 

number of pupils present to enrolled students that has been almost- constant 

• * 

. 

at around 90 percent. The reported ratios before that were 75 percent in 

2 / 

1851> 77 percnt lii ie7oi utd 76>6 percent in Apparently IVanoe'ms 

« . 

nearly half a century ahead of the United States in reaching a stable ratio. 

According to this evidence, no upward adjustment of the movement of the 

I , 

quality adjustment index for the increase, in the number of days attended 
per school year, such as was made for the Ihilted States, iis needed for fiance. 
There was no increase in 'the length of the school year, and the decline in 

' 1. Michel Debeauvals, Jacqueline Fillet,. Flerre Maetf, and Nicolas 

I 

Paneyotalds, L » Education de la Population Frengaise et Son Evolution de 1850 
^ 1980. August 1963 . 

2. The authors, of the Institut report believe the true rise was less 
than this because of numerous duplicate enrollments in the earlier data. 




■'4 i II < «« 
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absenteeism ended too early to affect tlie labor force data for the period 

1 / 

beginning with 1950. If any adjustment at all were to.be made in the 
movement of the quality indexes it would be downward, to take account of 
the shortening of the school term as vacations lengthened, but I agree 
with the French authors that it seems more sensible to ignore this change — 
particularly since the number of school years required to attain parti- 
cular certificates or degrees was not changed on this account. 

In the absence of specific infomation for the other Continental 
in this preliminary draft 

countries I assume/that the situation is similar to that in France, and 
introduce no adjustment for changes* in the length of the school year or in 
absenteeism. The opinion expressed by nearly all informed persons I have 

queried is that there has been little or no increase in the number of days 

« 

attended per year of school during this century. The writer confesses some 
skepticism concerning this evidence, in view of the large rural populations 
in most countries, the improvement of transportation, and' the advances in 
medicine, but it does seem that any downward bias over time on this account 

f 

in the Northwest European indexes, absolutely and relatively to the United 
States index, is not gross. To add 0.1 points to *the growth rate of the 
education quality indexes in Northwest European price weights (1.2 points 

1. The French estimate for 1946 (which I averaged wi*th a 1954 estimate 
to obtain '1950)* apparently incorporates an adjus*tment, referring to the 1946 
labor force who were educated before 1900, but it is so negligible that its 
effect on my 1950 estimate can be ignored. 

2. As indicated in the detailed, description of the French estimates 

there is even some indirect evidence that may run counter to the indication 

1 

that there has been no decline in absenteeism in France 'itself. 




t 
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to the 1962 index) the change would have to have been considerably more than 
one-fourth as great as in the United States. A change much greater than 
this seems unlikely. 

John Vaizey, in 1962, estimated that over the past half-centuiy 

in England "average attendance has risen by at least a sixth because of 

1 / 

the decline in truancy and the ii^provement in child health." Estimates 
of the time pattern of the decline would be needed to derive a specific 

2/ 

estimate of the effect on the United Kingdom quality index. Some adjust- 
for attendance 

mehi/is evidently needed but, in this preliminary version of the study, it 
has seemed better to omit it, and simply to recognize the "probability that 
all the Northwestern European indexes may rise somewhat too little on this 
account. 

In Italy school attendance is still irregular in some areas, 
especially but not only in the South, and actual school terms vary. I think 
we must assume that the average number of days attended per year has been 

1 . John Vaizey, The Economics of Education. The Eree Eress of Glencoe 

\ 

Ino., New Yorlc, 1962, p. 81 . 

2 . If we take Vaizey 's estimate as a 17 percent increase, this cospares 

* 

with a 40 percent increase in days attended per year in American el^entary 
and secondary schools over the same period. From 19^0 to 1962 the "days" 
adjustment raised the quality of American labor by 2.7 percent. Applying the 
ratio of 17 to 40 , we might estimate it raised the quality of British labor 
'in United States weights by 1.1 percent. Applying to this the ratio of the 
British increase in Northwest European weights to the increase in United States 
weights (5.0 to 3«l) we would obtain an adjustment of 1.8 percent over a 12-year 
period. This calculation, obviously intended oxGy to suggest the possible order 
of magnitude, would iin^ly an adjustment to the growth rate of the quality 

I 

adjustment index in Northwest European weights of M 5 . 

« 

er|c 
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rising. I have tried to make rough allowance for this in the distributions 
of the labor force by years of education rather than to attempt a specific 
adjustment for changes in days of education per year. Except at the bottom, 
my educational distributions for Italy were obtained by translating degrees 
or certificates into years of education. I have supposed that the same 
degree or certificate obtained at different times represented equivalent 
education, so that if more years were required to obtain it in the past than 
now, because of absenteeism, this is automatically allowed for. An adjust- 
ment at the bottom of the distribution involves the division between those 
with no education and those with 1-i; years of school. 



Comparison of Educational Quality of the Labor 
Force Among Coimtries 

If we make the assumption — to be examined and modified later — 
that individuals with the same number of years of education in the various 
countries have an equivalent education, the procedure used for time series 
can also be applied to obtain an international comparison of the quality 
of labor. For our purpose it is appropriate to use United, States weights 
in this comparison. Indexes so computed are given in the first column- of 
Table 7^ with the United States level taken as 100. ' 

The specific assumption underlying this column is that for persons 
receiving their education in very recent years the same number of years of 
education represents equivalent education. Put another way, it is that the 
same number of years of .education in all European countries, and for regular 
attendants of American large-city schools, have represented equivalent 
education throughout the 20th century. For comparisons involving the United 
States this is quite different from an alternative assumption . that for all 
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Table 7 



i^0. 



Education Quality Indexes, I960, Based on United States Weights 

(United States = lOO) 



Area 


Based on Years 
of Education 


Based oh Age of 
Leaviner School 


Average 
(Final 
Estimates ) 




(1) 


(2) 


(3) 


United States 


100.0 


100,0 


100.0 


Northwest Europe 








Belgium 


93.9 


90.3 


92.1 


Denmark 


88.3 


95.5 


.91.9 


France 


. 92.5 


91.9 


92.2 


Germany 




- 




Netherlands 








Norway 


90.7 


97:9 


9^i-.3 


United Kingdom 


' 98.0 


92.0 


95.0 


Italy 


79^ 


fi2.2 


81.-0 



- o 

ERLC 




It 
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persons in the laTjor force the same number of years of education represents 
equivalent education. Its importance may be indicated by describing the 
calculation of the index for France given in Column 1 of Table 7. 

When the United States education weights are applied to distribu- 
tions of the labor force in i960, and the quality of those with 8 years of 
education is taken as 100, computed quality indexes for the civilian labor 
force (weighted averages of indexes for males and females) of 118.9 for the 
United States and 103.6 for France are obtained. But the adjustment made 
for changes in days per school year in the United States implies that the 
quality of labor in the United States in i960 was only 9^*5 percent of what 
it would have been if all age groups had attended school for as many days 
per year as recent students. For comparison with other countries, the 
United States index is therefore multiplied by 9^.5 percent, which reduces 
the United States index to 112.^. Th\is it is calculated that the average 
educational quality of the French civilism labor force is 103*6 112.4 or 

92.2 percent of the American quality. Setting the qxiality of the armed 

\ 

forces as equal in the two countries for familiar reasons, the percentage 
for the entire labor force becomes 92. 5^ the figure given in Column 1 of 
Table 7. All the European indexes are about 5 percent higher than they 
would be if the "days adjustment” had not been made in the United States. 
They are too high insofar as some similar (though smaller) adjustment should 
have been made in Europe. 

The. comparison given in the first column of Table 7 is not my 
final estimate of the comparative educational quality of the labor forces.. 

A further adjustment, described below, will be intrpduced. 

I . * * 

Alternatives to Use of the School Year . All the quality adjust- 
ment indexes computed so far assume that individuals obtaining the same 
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nuinber of years of full-time education in different countries at the present 
time receive^ on the average^ eg.ui valent educations. The same assumption was 
made in the comparison of different dates in one country, except for the spe- 
cial adjustments for days of education iribroduced explicitly for the Unilied 
States and implicitly for Italy. 

It is instructive to consider limitations of this procedure, and 
some possible 'alternatives and modifications. Most of these alternatives 
would hardly affect time- series within a particular coimtry, but some would 
affect the comparison of countries. One (the second considered) leads me tp 
mpdify the international comparison based on years of education. 

1. Without departing from the use of time spent in school, we 
might have used total hours or total days rather than total years as a common 
denominator to compare countries. Estimates for the current school popula- 
tion given in Table 8 permit the effects of using these alternatives to be 
evaluated. To attempt direct estimates of hours or days spent in school by 
the labor force would be impossible, and even the comparisons attempted for 
recent students are extraordinarily difficult, but the results should por- 
tray the general situation. 

Colimms 1 to 3 show, respectively, the average number of scheduled 
days per year, hours per day, and hours per year spent in classes. Only the 
last of these, hours per year, provides a reasonably valid conparison. The 
first two columns, taken separately, are almost meaningless because of dif- 
ferences in schedules. American schools operate five deys, of equal length, 

6 f\ill days, 

a week. European schools operate, variously, 5 full daysj/l|. full days, andv 

* ■ * * 

2 half days (perhaps the most ccaomon arrangement), 5 full days and 1 half 
day, or 3 f lai days and 3 half -days . Although Column 1 counts half -»days as 

I 

one-half, this goes only‘pai»t way toward obtaining cooparability; German 
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Mote ; For a description of the estintes see text and "Note to Table 8" in the "Motes to Education" section 



and Italian elementary schools, for example, operate 6 days of equal length, 
but the ohildren do not return after lunoh and the sohedulo (9 ft*®* "to 1*10 

p.m. in Italy) approximates half days in some other countries. However, in 

» 

Column 1 all 6 days are counted as full days. 

Ihe division of weekly hours among the days of the week in Europe 

is a matter of convenience and 4s. not considered to affect the quality or 

• content of education. Similar schools in. the same .sysW often operate with 

the same weekly hours but different daily schedules, and changeovers are 

Hollana from 

made from one schedule to another (recently, for example, in parts o£/. 
k full and 2 half days to 5 full days) without change in curriculum. 

The. number of scheduled hours per year, given in Column 3» gets 
around this particvi^r difficulty. Although it is equal to the product of 
Columns 1 and 2, it is better thought of as the product of weekly hours and 
number of school weeks, reduced on a proportional basis to allow for holi- . 
days. Except for Italy, yearly school hours are m’ttier similar among all 
the countries. The shortest hours, in France, are only 8 percent below the 
longest, in Qermaxv* Annual hours in the tJhited States are k percent below 
the Northwest European average, mainly because the longer American summer 
vacation is not wholly offset by the longer vacations at other times and 
more numerous holidays that prevail in Europe. In comparison with most 
Northwest Europeans, American students attend school more hours per day but 
fewer days a year. 

Columns 4 to 8 compare the total time spent in school by American 
and European students, as of 1957-58. Northwest European ohildren were, on 
the average, receiving 80 percent as many years of education, and spending 
83 percent as many hours in school, as American students. There is substan** 
tial variation among the Northwest European countries, and it is about 
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equally large whether years or hours are used (althou^ the order is not the 
same )'. 

It is possible to approximate the changes in the international 
quality indexes for the labor force, given in the first column of Table 7, 
that would result from considering the same number of hours of school at- 
tendance as equivalent education at the present time rather than the same 
number of years. This assumption would raise the United States-equi valent 
number of years of education of the labor force in the various countries by 
the difference between Colximns 4 and 6 in Table 8. Given the pattern of 
Northwest European educational distributions, a difference of one year in 
the average education of the labor force would change the quality index 
based on United States weights (United States - lOO), by something like 6 
index points. As indicated in Column 9 of Table 8, the alternative assump- 
tion would therefore raise the quality index for Northwest Europe, as given 
in Table J, by about 2.7 index points. All the Northwest European indexes 
based on years of education except that for France woidd be raised 3 to 5 

y 

points relative to the United States and France. 

Although it is impossible to be sure, I doubt this change would 
be an improvement. Modest differences in class time are unlikely to measure 
anything relevant to the quality or intensity of education.. The various 
school systems presumably try to adapt their annual schedules of class work 
and home work, together, to take best advantage of the absorptive capacities 
of the children they teach. Differences in the institutional environment, 
including the workweek and vacation habits of addlts, and differences in 

I 

climatic conditions must affect the pattern selected, % preference for 

I 

t 

1. The effect on my "final indexes," which are described in the follow- 
ing section, would be only half this large. 
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the assumption that a year of education is equivalent in all countries is 
reinforced by the inherent difficulties of the statistical comparisons 
attempted in Table 6, as well as by the absurdity of downgrading the highly- 
regarded French schools on the basis of such calculations. 

These comments are less appropriate in the case of Italy. Annual 

I 

hours are much 'shorter than elsewhere. They are 12 percent below the 
United States and l6 percent below the Northwest European average according 
to Table 6, and, even so, may well have been overestimated. It is doubtful, 

I 

moreover, that Italians would justify short hours entirely on the grounds 

• 1 

that an educational loss is not entailed. Rather, it appears that resources 

' * I 

available for education are a limiting factor (Italy has been straining to 
provide facilities to meet her obligations under the compulsory education 
laws), and that the multiplicity of national and religious holidays is a 

I 

contributing influence. A case could be made for reducing the Italian labor 
force .quality index by about 6 points, as calculated in Column 9> or at 
least by some substantial fraction of this amount. 

2. Professor Malinvaud has urged a second alternative. Malinvaud 
would agree — indeed insist more strongly than I — ■ that differences in the 
length of the school year should be ignored in the calculation of quality 
indexes. However, he believes the age at which full-time education ceases 
provides a better indication of educational achievement than the number of 
school years. Thus he would consider labor force members who left school at, 

I 

say, 15 years of age to have an equivalent education regardless of whether 
they started school at age 5, 6, or 7# and hence had had 10, 9f or 8 years 
of education. 

I believe this view would receive support from American educators. 
They consider that only the exceptional child is capable of successful first 




grade work at age 5, and that considerable numbers, particularly among boys, 

still lack sufficient maturity to make it worthwhile to enter first grade at 

age 6. Most would argue that to reduce the normal age for starting first 

grade from 6 to 5 would add little or nothing to educational achievement at 

a later age, and might entail a net loss as a consequence of frustration and 

1 / 

discouragement unless the content of the course was radically downgraded. 
Raising the age to 7, it seems to be implied, would not involve a loss nearly 
equivalent to a whole year’s work, since progress in reading and other ele- 
mentary subjects would be more rapid. 

On the other hand, English children have started school at age 5 

for generations without creating any general belief that this is wasteful or 

2 / 

any general move based on these grounds to raise the age. This is the more 
impressive since implementation of a desired increase to l6 in the compulsory 
school-leaving age is delayed by lack of educational resources. The numerous 
British commissions have not suggested that a substantial net gain could be 
achieved without lengthening compulsory education by raising the age at which 
it is received. Against 'this, Svenillson and associates, in disc’ossing all 
the OECD countries, state that "reforms to extend /compulsory educatiou/ below 

1. An exception might be made for children from culturally deprived homes 
who, by age six, are already at a distinct disadvantage. However, the recom- 
mended prescription is not to enter first grade earlier but to increase kindei'- 
garten and nursery school training. The text sentence assumes the amount of 
Mndergarten and other pre-first-grade training to be unchanged. 

2. Raising the compulsory age ha§. been suggested not on these grounds 

but to meet a teacher shortage anticipated to arise by 1971 in consequence of 

a sudden rise in births. According to the Economist (September 12, 1964) this 

would have little effect on enrollment of 5-year-olds unless the permissible 
age were also raised, wIaiLOaX is considered unthinkable. 
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the present entrance age do not seem to he envisaged, not even in countries 

where school starts at as late an age as seven." 

The school-starting age is ordinarily said to he 5 in the United 

Kingdom, 6 in the United States, Belgium, France, Germany, Italy, and the 

Netherlands, and 7 in Denmarlc and Norway. However, these numbers have different 

meanings. Also, the age at which a child may, he admitted to school and the 

age at which he must attend school often differ. Thus in the Netherlands, 

for example, a child cannot start school until the September following his 

sixth birthday, whereas in Belgium he can start in the public schools at 

5-1/2 and in the private schools, with roughly half the enrollment, he may 

often start even earlier. The average starting age can easily vary as much 

as one-half year in either direction from the nominal age. Calculated estimates 

of the starting age are given in the first column of Table 9» These were 

computed from enrollment ratios by a uniform but approximate statistical 

2 / 

procedure. The results, for the most part, appear generally consistent with 

1, Organisation for Economic Co-operation and Development, Targets. for. 
Education in Europe in 1970. Ingvar Svenillson in association with Fredrich 
Edding and Lionel Elvin (Paris, 19^2), p, 84. 

2. The 1957 or 1958 ratio of enrollment to population in the ten-year 
age span 5 to 14 was obtained from OECD, Svenillson and associates, op. 

p, 108. The average starting age given in Column 1 equals 15 years minus ten 
times this ratio. Ttie estimates will be a trifle high to the extent older 
children within the age bracket are not in school. They are subject to slight ^ 
variation from unbalanced age distributions, and rather more from the time of 
year to which they refer, as well as from errors in the data. The source is 
the same as was used to compute average years of school, reproduced in Column 3 
from Table 8. 
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Calculation of Average Actual Age of Lsaving Sohool. and Effect 
of Basing. International Quality Adjustment Indexes (IJ.S. = 100^ 
on Age of Leaving School Instead of Years of Education 
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school laws and practice but in some cases the calculated numbers appear tb 

be outside the likely range suggested by other information and modifications 

^pp©ar appropriate I the major adjustments are for Germany and Italy* The 

modified estimates, given in Column 2, provide a more accurate picture of 

differences than the nominal age, but the estimates for some countries may 

be off a few tenths of a year relative to others. 

The sum of the average age of starting school and the average years 

of education gives the approximate average (arithmetic mean) age at leaving 

school. This is given, for recent students, in Column 4. In comparison with 

the variation among Northwest European countries in the length of education, 

the average age at leaving school as of 195T-58 appears more uniform. The 

order of countries is also different: the United Kingdom has the longest 

average span of education but among the youngest average school-leaving ages. 

Differences among countries in the average age of entering school 

must have been about the same when the labor force was being educated as in 

recent years. The age of leaving school is the entering age plus the number 

1 / 

of years of education (unless education is interrupted). We can therefore 
approximate the change that would be made in the quality adjustment indexes 
based on years of education if we were to substitute the Malinvaud proposal 
to base comparisons on age of leaving school. The difference between the 
average school-beginning age in each European country and the United States 
is singly multiplied by six. This relies on the rule of thumb that, in Europe, 
a difference of one year in average years of education is equivalent to about 

1, Wars interrupted education to a greater or lesser extent in all coun- 
tries covered, either by causing the ten^orary disruption and closing of schools 
or by delaying the education of servicemen. The procedure followed here treats 

the individuals affected as if they had obtained their education at the usual age. 

Interruption of education for other reasons should not seriously distort comparisons 
countries or dates. 



six points in the quality adjustment index (United States =100) in United • 

States weights. The last Z columns of Table 9 show the changes that would he 

introduced in the quality adjustment indexes given in the first column of Table 7 

and the indexes -so adjusted.- Shifting from school years' to school-leaving age 

would sharply raise the Scandinavian indexes and sharply lower the British 

index. It would eliminate the difference between the French and British 

indexes. However, it would only slightly affect the comparison of the United 

1 / 

States and Northwest Europe as a whole. 

I find Malinvaud*s suggestion persuasive but believe its full 
acceptance would go too far. I adopt the compromise of averaging the results 
of basing international comparisons on years of school and on school-leaving 
age. This assumes that half the disadvantage of a later start is made up by 
the time of leaving school. The averages, which represent my final estimates 
of education quality indexes among countries, are given in Column 3 of Table 7« 

No significant adjustment of the time series for individual countries 
is implied by this decision because important changes in the' age of starting 

school seem not to have occurred. 

3. With minor exceptions, the education data that have been used 
cover all types of full-time education, except kindergarten, whether obtained 
in public schools or in church-affiliated or other private schools. 

1. It should be noted that no close relationship exists or should be 
expected between the school-leaving age of recent students , given in Column h 
of Table 9, and quality indexes for the labor forces, based on school-leaving . 
age, given in Column 7» 

2. By clianging the weights attached to different education groups in a 
country, as estimated here, the shift from years of school to age at leaving 
school could change the time series indexes, but only slightly. 



of education or schooling that are excluded will now be 
examined briefly. 

(a) Kindergarten and nursery school years are omitted, even when ■ 
provided in regular elementary schools. This type of training is thought to 

facilitate learning in subsequent years. 

In 1962 the number enrolled in kindergarten in the United States 

equaled 56 percent of the number of 5~year-olds. The proportion had risen 
sharply since World War II. From 1920 to 19^0 it seems to have been increas- 
ing only slowly, with the proportion somewhere around one-fourth. Since per- 
sons 18 years old in 19^2 would have been 5 the recent great expan- 

sion in kindergarten attendance can have had but little effect on the labor 
force by I962, and it is unlikely that as many as one-fourth of I962 labor 
force members can have attended kindergarten. The proportion could hardly 
have risen more than 5 percentage points from 1950 to 19^2, which would have 
meant an increase over a 12— year period of . 05 years in average time spent in 
kindergarten by labor force members. Even if this were counted as equivalent 

to a similar increase in regular school years — which would be far too much — 

\ 

it would have only a small effect on the United States education quality index. 

Kindergarten is less common, and its extension to large numbers 

more recent, in Europe. The effect on European quality indexes would probably 

be even less than in America. Any allowance for kindergarten would lower 

the level of quality indexes in most if not all Emropean countries relative 

1 / 

to the United States, but not by much. 

(b) In all countries there is and long has been considerable home 

study, participation in evening extension courses, and other forms of adult . 

education on the part of members of the labor force. This defies measurement 

1. It may be noted, however, that in the Netherlands children 3 to 6 years 
of age spent an average of 1.3 years in 19^0, and 1.8 years in 19^1, ih Kleuter- 
onderivijis, which is translated as "nursery schools" in Dutch sources. 
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on any comparable basis, but its omission is unlikely to impair seriously 
our international or intertemporal comparisons of the quality of labor. 

(c) Courses in proprietary commercial and trade schools, offered 
on a fee basis, are omitted even if study is full time during the day (though 
often for only a matter of months). Also omitted are correspondence courses 

■■ i/ 

and courses taken in the armed forces. 

In the United States, regular schools and colleges employ over 100 
times as many persons as proprietary commercial, trade and correspondence 
schools, which gives some idea of the relative resources going into such 

I 

schools. On the other hand, a large proportion of the labor force has had 
some formal education, usually of short duration, in these forms. For 
example, a 195^ survey showed that among a sample of 1028 males who graduated 
from high school in the thirties but did not attend college, 55 percent had 
attended trade, technical or business schools after high school, an additional 
8 percent had received some training in the armed forces or company schools, 
and 37 percent had no education beyond high school. Average earnings of the 
first group were around 4 percent above those of the other two groups combined, 

1. However, individuals obtaining in these ways academic certificates 
or diplomas, such as a high school diploma, that are ordinarily obtained 
by full-time study will usually be credited in the data with the same number 
of years of education as persons obtaining the certificate' in the usual way. 
Where data are derived entirely from the age at leaving school this is not 
the case. 
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after standardization for rank in high school class. 

Data are not available to allow in the quality adjustment indexes 
for these types of education but, if the earnings differential typically is 
not much over 4 percent, differences between 1950 19^2 in the amo\mt of 

such education held by the labor force could hardly have been great enough 

wmm 

to have affected the United States quality index appreciably. I believe 
this also to be true of the European indexes, and probably of intercountry 
comparisons; in a comparison of the United States and Europe these types of 

education probably offset the greater use of released time in Europe, to 

# 

which I turn next. 

(d) Many young European workers attend school, usually one day 

i « 

a week, on released time. Most of them are enrolled in what is intended to 
be a coordinated work-study program for learning an occupation, and usually 
receive a certificate, upon examination, if the program is completed. Young 

t 

people in Germany and Denmark, and certain groups elsewhere, are legally 
reqxiired’ to attend part-time day classes af cer leaving full-time schools, 
whether they are employed or not, until they reach age 18* 

Countries have different systems of on-the-job training, varying 
greatly in their formality and degree of government supervision. In America 

1. See data from the Wolfle-Sraith Survey summarized in my ProPortlgn 
of Income Differentials among E ducation Ground. 9P , , .ff il. 

2, lyfer procedure automatically includes the effects of increases in this 
type of training that are associated with an increase in general education. 
Thus, if hi^ school graduates are more likely than elementary school graduates 
to receive such training, the increase in the total amount of such training 
that results from an increasing proportion of high school graduates will be 
automatically reflected in my quality indexes. 
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reliance is overwhelmingly on informal on-the-Job training and experience. 

Most worlcers become qualified in this way even in those few occupations for 

1 / 

which registered apprenticeship programs exist. In most occupations 
qualification is judged mainly by ability to do the work required after a 
brief learning period. In Europe government-supervised programs and cer- 
tificates play a much greater role both in training and in obtaining a job. 
This extends in some countries to nearly all occupations. To measure the 
efficacy of on-the-job training in different countries or at different dates 
appears impossible and I make no effort to do so in this study. 

Time spent in day schools on a part-time bai?is, whether as part 
of a work-study program or not, coxad, however, be converted to full-time 
equivalence and counted in our education measures if sufficient data were 
available . 

Data accurate enough to v/arrant such an adjustment are not avail- 
able, but it is possible to judge the orders of magnitude Involved, and they 
are small. From information summarized in the statistical notes to this 
chapter, it seems clear that inclusion of part-time day education on a full- 
time equivalent basis could have only a small effect upon our labor quality 
2 / 

indexes. Inclusion of such education could hardly change a comparison of 

1. Replacement needs for skilled workers in trades having apprentices 

are estimated (by the National Manpower Council) to be met as follows: Pro- 

portion not receiving formal training 58-64 percent; registered apprentices 
completing training 12-l6 percent; registered apprentices leaving without 
completing training 6-8 percent; apprentices, not registered 14 percent; 
vocational school gradautes 4/10 percent; Immigrants trained abroad 4 percent* 
Source; James R. Wason, op. cit , 

2, See Part III of Derlvation_of Tables in Education_Chapter* 

er|c 
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average years of education of the labor force between any two countries 
covered by more than 0.2 years, or more likely 0.1, or the international 
quality indexes (United States * 100 ) by more than one point. It is unlikely 
that in any country it would raise the increase in average years of schooling 
from 1950 to 1962 by more than 0.1 years, or the quality index for any country 
by as much as one point. Most comparisons would scarcely be affected. 

k. Measures of education used in this study are unavoidably in 
quantitative terms. Certain assumptions and implications of this procedure 
must be specified. 

(a) No distinction has been made with respect to subject matter. 

The procedure followed implies that, on the average, the education that had 

been received by members of the labor force in a country was as relevant to 

participation in economic life at one date as at another. The international 

comparison makes the same assumption between countries. 

The assumption is not, it must be stressed, that all subjects or 

curricula have equal economic value. It is that differences between times 

and countries in subjects studied are not correlated with differences in 

economic value, a much less restrictive assumption. 

To test this assua^Jtion is not possible. It would require (l) 

that distributions of the labor force at different times and places by years 

of school be further divided by type of education throughout the years spent 

in school; and (2) the availability of corresponding data on earnings, adjusted 

for differences in natural ability and other correlated factors, for individuals 

with each type of educational background. Comprehensive information of this 

type is not available for any country. The writer has no preconception as | 

* 

to the relative economic value of different types of education (except for a 

♦ 

great distrust of judgments often expressed) and, consequently, no guess as 
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to the direction of any biases that may be involved. 

(b) The comparisons ignore differences in educational requirements 

imposed by differences among nations. They thus assume that differences in 

the difficulties of the native language are insufficient to affect greatly 

the time required to learn to read and write, which is basic to most school 

subjects. This would be quite unacceptable in a comparison of France and 

China, or of Turkey before and after 1924. Differences among the languages 

relevant to the present study do not appear drastic, but it is true lihat the 

English language requires much more attention to spelling than the Continental 

usually 

languages, in which spelling and pronunciatioa/joincide. The complexity, 
relative to the metric system, of Anglo-Saxon weights and measures (or the 
British cxirrency) may also be noted. 

Against this, and probably more important, may be set the size and 
contiguity of the Continental coxintries which has forced them, and especially 
the smaller countries, to devote much of the time of all students to learning 

1. It should be recognized, of course, that the relative value of 

% 

different types of study varies from time to time and place to place. One 
aspect of this deserves special mention. The great subdivision of work in 
American industry is often regarded as an important reason for high American 
productivity. It has the effect of reducing the need for craftsmen with 
comprehensive skills while increasing the need for flexibility and adapta- 
bility to change. It seems likely that the extensive and rapidly growing 
vocational training programs in Europe may be appropriate so long as continu- 
ation of European production practices is presupposed, but that they would 

I 

not be appropriate in America, and that in Europe they may discourage reor- 
ganization of production along American lines. 
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a second and third modern. language. English itself is widely taught, and 
increasingly so. The more limited attention the United States has devoted' 
to foreign languages handicaps few Americans in their economic life. 

• # 

% 

(c) Comparisons based on years of education assume equivalence, 

in some difficult-to-define sense, of the quality of a year’s education. 

Individuals in the labor force with the same number of years of education, 

obtained at the same age, are considered to have received an equivalent 

education no matter when, or in what country, it v.^as received (aside from 

the "days" adjustment, where made). Even to discuss similarities and 

differences among countries would require extended space and be wholly 

1 / 2 / 

inconclusive. Adequate comparisons of achievement are simply not available. 

1. An inlErestlng short discussion of some of the difficulties of 
comparison (but itself, I think, not wholly free of errors) is contained 
in Walter V. Kaulfers, "Pitfalls in Comparing Foreign Schools with Ours," 

The Educational Record . July 1963 # 'pp. 275-281. 

2. Often enough tq require comment, the frequent admission to American 

* 

colleges, with third-year standing, of European-trained students who are 
ready to enter European universities is adduced as "evidence" that American 
schools achieve in Ik years what European schools achieve in 12. If the 
comparison were valid at all, it would suggest equivalence of lii- years of 

i • 

American education with 13 in Europe. The European student usually has had 
not 12 years of preparation but 13 1 and is typically at least one year older 
than the American college entrant. In addition, much of the advanced credit . 
granted is for knowledge of the language of the country in which he was 
trained . 

But this comparison has almost no pertinence for the comparisons made 
here. The main point is that a very small percentage of the European labor 



Over 'tiine/ it is likely that the quality of education in the 
United States has improved; at least, all objective measures of inputs into 
the educational system (such as teachers’ qualifications, class size, school 
facilities, or expenditures per pupil) have shown marked improvement. Quality 
in Europe presumably has also improved; at least the same type of input 
measures show this to be the case. There is, therefore, some presumption 
that the quality indexes are biased downward over time', 

force ever attained an education sufficient to qualify for university admi^s- 
sion. This group typically had attended different schools from the mass of 
students, sometimes from as early as age 12, and its education was not repre- 
sentative of the mass of students. Often entrance to such schools required 
excelling in examinations. The group who attained the qualifications for ad- 
mission to universities was small and select. 

The assumption of the international quality index computations is not 
that individuals with the same amoun'li of education represent the same quality 
of labor. If it were. United States earnings differentials would not have 
been reduced by two-fifths for use as weights in the computation of earnings 
differentials, and the American edge in the international quality indexes 
would be much larger than has been computed here. The assumption is rather 
that individuals of the same natural ability with the same amount of education 
represent the same quality of labor. To have any relevance, even for compari- 
son of the small numbers Who reach this level, the achievement of Europeans 
qualified to enter university would have to be compared with a similarly small . 
and select group of American students with the same length of education and 
age; for most comparisons this level appears to be entrance into the second 
year of college, and at least age 19 . 
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It is, of course, the net impact of education upon participation 

in economic life, rather than the validity of each of these assumptions 

separately, that is relevant to our comparisons. Thus it couD.d he true, as 

Graham Hutton assert h, that the average intellectual standards (as the term 

is understood hy Europeans) of American public education at all ages are 

lower, but education serves economic purposes better, in the United States 

1 / 

than in Europe except Scandinavia ana Switzerland. 

Oonclusions from the Data 

Both the possibility of errors in the statistics used to compute 
the quality indexes, and the uncertainties suggested by the discussion just 
concluded, indicate the need for caution in drawing conclusions from the 
education quality indexes. In doing so, I shall indicate the extent to which 
they would be modified by plausible changes in procedure. The qualifications 
apply more strongly to comparisons of the level of educational quality of 
the labor force in different countries than to the time series, 

/The discussion that follows assumes that the final and complete 
estimates to be derived are very similar to the preliminary estimates given 
for some countries in this draft — that is to say, it is written for the 
most part as if the estimates given here were final and complete. Conclusions 
based on the preliminary estimates actually used here would be more strongly 
qualifiedx/ 

The following conclusions appear to me warranted, I deal first 
with changes over time, and then with levels in I960, . 

1, Graham Hutton, We Too Can Prosper . George Allen and Unwin Ltd., 




London, 1953, p, 
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Changes from 1950 to 1Q62 

1, The education of the labor force increased from IQ^O to 1962 
in all the countries examined . This will be shown by any possible weighting 
scheme, including a simple count of the average years of education of the 
labor force (Table 10 ), 

2. The amount of education of the labor force increased more in 
the United States than it did in Europe . The exact comparison depends on 
the weights assigned to different levels of education, but any sensible 
weighting scheme, uniformly applied in all countries, would yield this con- 
clusion* 

Series based on use of United States weights were given in Part II 
of Table 6. By this measure the education of the labor force increased about 
twice as much in the United States as in France, Norway, or Italy, almost 
three times as much as in the United Kingdom, and four times as much as in 
Denmark. The increase in Belgium came much closer to, but was still below, - 
that in the United States. Even if (quite unjustifiably) no allowance had 
been made for the great increase in the number of school days represented by 

a year of education in the United States, the American index would have risen 

/ 

appreciably, more than those for France, the United Kingdom, Denmark, Norway, 
and Italy, though not Belgium. (Compare Tables 5 and 6.) If a fraction 
other than 3/5 had been applied to United States earnings differentials to 
obtain earnings weights the relative position of the American and European 
indexes would be unchanged. 

The United States would also show the largest increase if European 
rather than American weights were 'uniformly applied. The upward shift in the 
American educational distribution has, in fact, been so general throughout 
the distribution that no reasonable set of weights, uniformly applied, could 
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Table 10 

Mean Years of Education of the Labor Force, bv Sex. 

1Q«50 and 1Q62 
(in Years) 
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produce a different result. 

An alternative measure of educational stock sometimes used is the 
average number of years of education of the labor force. This counts all 
years of education from first grade up as of equal value — an unsatisfactory 
though simple procedure. Table 10 provides estimates for 1950 and I962. 

When the education received in the past in the United States is reduced to 
equivalence with recent education on the basis of days attended per year, 
the 1950-62 increase in the average education of male members of the labor 
force increased by 1-2/3 years; even without this necessary adjustment it 
is a full year. The increases in France, Norway, and the United Kingdom 
were only about 0.5 to 0.6 years, about one-third the adjusted American 
figure, and that in Denmark still less. Those in Belgium and Italy were 
around 0.9 years. As with the weighted indexes, the difference between the 

t 

United States and the major Northwest European countries is large. 

The finding, which I consider unambiguous and firmly based, that 
the education of the labor force has increased less, not more, in Europe 
than in the United States is a major one. Increased education is a 
principal source of growth, and it is important to know that European 
countries have not been achieving more rapid growth by raising the education 
of the labor force more rapidly. This finding does not, in itself, tell us 
whether or not increased education of the labor force has contributed more 
to European than to American growth rates. It does tell us that if educa- 
tion has. contributed more in Europe, this can only be because European con- 
ditions' are different, not because Europe has succeeded in obtaining a 
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greater increase in education of the labor force. 

3. In general, an equivalent increase in education raises the 
average qualit y of labor more in Europe than in America, and contributes more 
to the growth rate . 

The same addition to the number of individuals with a given amount 
of education that is appreciably above the average amount clearly will raise 
the average quality of labor by a greater percentage in Europe. Suppose, 
for example, that we start with the situation in i960 and increase the civilian 
labor force by one percent, the addition consisting entirely of persons who 
have 16 or more years of education (but who are. distributed by sex, age, and 
natural ability like the present labor force). My procedures and estimates 
imply that this will raise the average quality of civilian labor by O.60 per- 

j 

cent in the United States, 1.62 percent in France (taken as typical of Northwest 
Europe) and 2.53 percent in Italy — that is, by 2.7 times as much in France 
as in America and k .2 times as much in Italy. If the one percent addition 
to the labor force were at the 12-year level, rather than 16, the contrast 
would be even more striking. The average quality of labor would be raised 
by 0.10 percent in the United States, 0.30 percent in France,, and 0.75 percent 



1. It must be pointed out that the increase that occurred in the educa- 

I 

tion of the labor force from 1950 to 1962 (and the contribution of this in- 
crease to growth) depends very little upon changes in the education of the 
young that took place during this period, and no international comparison of 
these changes has been, made or is implied. What affects our figures is the 
difference between the education of those who entered and those who left the 
labor force from 1950 to 1962 and this depends upon changes in the education 
of the young that took place over more than half a century. 
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in Italy — that is, in the ratio of 3 (France) or 7-1/2 (Italy) to 1. 

The greater increases in Europe reflect rcfconly the lower average level of 
education hut also "he shape of the distribution. Persons with 12 or l6 
years of education are scarce, and command a much larger earnings differen- 
tial (after allowing for natural ability and other associated variables) 
over persons with 6- 8, or 10 years of education than they do in -America. 

These calculations ;i*eflect the differentials given in Table 3t which are 
anything but exact. But if I am correct in guessing that they are more likely 
to understate than to overstate the difference between European and American 
earnings differentials, the contrasts between countries calculated in this 
paragraph are also more likely to be under than overstated. 

Most of the increase in European educational levels, however', has 

not taken the form of increasing the percentages at the upper levels. Past 

» ' 

increases in the compulsory school-leaving age raised, one year at a time, 
the number of years of education received by the mass of the population. 

In many cases the labor force includes pearsons educated wheii the school- 
leaving age was at 3 different levels,. As younger age groups replace older 

1. To check these calculations the reader needs the levels of the civi- 
lian qxiality indexes. These are 112. if for the United States, 113. T for France, 
and 84.3 i'or Italy when the quality of individuals with 8 years of education 
is taken as 100 and each country’s own wei.T‘’.ts are used. (A comparison of 
these levels is, of course, meaningless.) Weights for persons with l6 years 
of education, given in Table 3t are I8l in the United States and 300 in France^ 
and Italy; with 12 years, 124 in the United States and 148 in France and Italy. 
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ones in the labor force, the average educational level gradually advances. 

An increase in average years of education obtained in this way — by raising 
the level at which the bulk of the population is concentrated ^ — has, pro- 
perly, less effect on the quality indexes than one of equal size obtained by 
raising the proportions in the scarce higher educational levels. 

Although past increases in the compulsory school -leaving age were 

a main cause of the rise in the average level of education of the labor force 

Denmark and 

in all the European countries excepj^ Norway, there are important differences 
among countries in the extent to which this is so. As already noted, the 
United Kingdom has in the past done little to encourage or even permit an 
increase in the number of students who extend their education much beyond the 
compulsory level, and even today the bulk of students do not do so. In France 
the proportion has been rising for many years, and today it is no longer true 
that the legal school-leaving age is the decisive determinant of the time 
most students leave school. One consequence is that a given increase in th e 
average number of years of education is associated with a larger increase in 
the quality index for the labor force in France than in England. This will 
be increasingly true for some' time even if provision for future students in 
Britain were to be altered drastically. It is a correct reflection of what 
I believe to be a fact, that expansion of the numbers of persons with higher 

f 

education and, especially, advanced seconda^ education, can do more for the 
European economies than a feasible rise in the general school-leaving age. 

The United States has not had a heavy concentration of the labor 
force in any one narrow range, and changes take the fom of a general rise 

I 

in the distribution as a whole, with percentages at all upper levels rising, 
at all lower levels falling, and a gradual advance of the breaking point. 
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In practice, from 1950 to 1962 a given increase in average years 
of education of the labor force raised the quality index in the Northwest 
European countries by not more than twice as much as in the United States. 

k. It is likely though not certain that the increase in education 
raised the quality of labor more in the United States than in Northwest Europe 
from 1Q<SQ to 1Q62. and contributed more to the American growth rate. 

Estimates appropriate for this comparison are given in Part I of 
Table 6. I estimate that in the United States the increase in education 
raised the average quality of labor by 9*0 percent, or at an average 
annual rate of over 0.7 percent. The comparable estimates for France and. 
the United Kingdom are 6.1 percent and 5*0 percent, yielding annual rates 
of 0.5 and I have not yet estimated Germany, the third large coimtry 

of Northwest Europe, but would be surprised if the increase were as great 

« 

as that in France. The estimate for Norway falls between those for France 

and the United Kingdom, and that for Denmark is much lower. Only the 

Belgian figure is higher, and it exceeds that for the United States, It is 

not likely that inclusion of estimates for the missing Northwest European 

countries could yield an increase in the weighted average for the area as 

a whole of more than 6 percent, or 0.5 percent per year, which would be , 

two-thirds of the United States increase. 

With the labor share around 80 percent of the national income, 

these figures ing)ly that increases in the quality of the labor force related 

to additional education contributed about 0.6 points to the growth rate of 

real national income per person employed in the United States and 0.4 points 

1 / 

in Northwest Europe. 

1. This is, of course, without allowance for economies of scale. Estimates 

I 

* * 

of this type given in this chapter are crude. More precise computations will 

be given in a subsequent chapter, 
o 
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If the differentials in the European education weights are too 
small, which is not unlikely, the Northwest European figures should be 
raised. They should also be raised if there was really a significant re- 
duction in school absenteeism. Thus the gap between the United States and 
Europe could well be overstated. It is possible, though not likely, that 
more adequate data would eliminate, or conceivably even reverse, the dif— 

y 

ferential. 

Among the Northwest European countries the indexes computed for 

France, Norway and the United Kingdom are rather close to one another. The 

Danish series increases less. The Belgian series, which rises more, derives 

ultimately from rather inadequate data for enrollment in the past; a check 

upon its accuracy can be obtained when Census material becomes available. 

The Italian series rises a trifle more than that for the United 

States and much more than any of the others except that for Belgium. This is 

mainly because we have supposed much larger education differentials to be 

appropriate in Italy below the 8-year level. 

International Comparisons of the 
Educational Quality of the Labor Force 

1. The educational quality of the labor force in Northwest Europe 

may fairly __safelv be nut below that in the United States . 

1. It will be noted that the quality adjustment indexes for France and 

* I 

the United Kingdom rise 1.5 and 1.9 points more, respectively, from 1950 to 
19^2 when Northwest European weights are used than when United States 
weights are used. To pick up, say, another point would require a large, 
but not impossible, further widening of the education differentials. I 
indicated above that an adjustment much over 1.2 points for improved attend- 
ance seems improbable. 
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Almost any quantitative appraisal of the data yields this result 

for the area as a whole and for the individual coimtries except the United 

Kingdom. Ufy estimates also place the educational quality of British labor 

below that of the United States, but not every measure yields this result. 

Thus, if the education of older Americans is reduced to equivalence 

with that of recent students on the basis of days of school attended per year, 

and no similar adjustment is made for the United Kingdom, the average number 

of years of education in the United States in 1962 falls below that in the 

United Kingdom (Table 10 ). Also, if no adjustment had been made for the 

difference in the age at which school is attended, the quality index using 

United States weights would be only 2 percent higher in the United States than 

in the United Kingdom (Table 'j), and this could be offset by incorporating 

the possible adjustment for a longer school year . computed in Table 8. 

As measured by adjusted years of education, even the United States 

advantage over Belgium, France and Norway is recent; in 195O the adjusted 

United States figure was below them (Table lO). However, this is not a good 

measure of educational quality since it counts all levels of education equally. 

1 / 

Even in 1950 my quality index was higher in the United States. 

I , 

2. If we use United States education weights, as is most nearly 

appropr iate for an effort to explain differences in real national, income 

,1 ^ ' * 

valued in United States prices, the difference in educational quality between 
the United States and Northwest Europe is moderate . ' 

... n 

t t 

1. Combinations of data from Table 7, Column 3, and Table 6, Part II 

yields a 1950 comparison based on United States weights. With the United States 

taken as 100, the indexes for the other countries are as follows: Belgium 

Denmark 97.0; 

93.3_l/f^ance 95*5; Norway 98.0; United Kingdom 99.6; Italy 83.9. 



TO. 

Ufy estimates, given in Table 7, show the qxiality of labor as affected 
by education in five Northwest European countries to be 5 *to 8 percent below 

i/ 

the United States. If we use 7 percent as a tentative estimate for the 
area as a whole, and a labor share of 80 percent, education of the labor 
force would account for a difference of about 5-1/2 percent in real national 
income per person employed, out of a total difference of about 42 percent 
(of the United States figure). Education of the' labor force would then 

account for one-eighth of the difference. 

Ify final estimate was a compromise between two others, one of which 

assumed equivalence between individuals receiving the same number of years of 
education, the other between individuals leaving school at the same age. 

All three measures yield much the same comparison between the United States 
and Northwest Europe, but the choice makes a considerable difference for some 
of the individual countries, particularly Denmark, Norway and the United 

Kingdom. 

If allowance for the current difference in annual class hours in 
the school year between 'Northwest Europe and the United States were deemed 
appropriate, this would eliminate about one-fourth the estimated gap between 
Northwest Europe and the United States. On the other hand, if allowance had 
not been made in the United States estimates for poor attendance and a shorter 
school year outside than within the cities when most of the labor force 

1. Data' in Table 10 show education of. current students in Germany to 
be particularly low, which probably implies that either the. level or the 
growth rate of educational quality of the labor force, or more likely both, 
are also low. Tentative estimates for the third country omitted, Holland, 

are also low. The 7 percent gap suggested in the following sentence may 

» 




therefore be too small. 
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was being educated, the gap would be about doubled. 

.. I Imow of no way to assess possible biases due to differences in 

subject matter or quality of education. 

3. The gap between the educational quality of labor in the United 
States and Northwest Europe is substantially greater if Northwest European 
education weights are used . This would be appropriate if we were trying to 
explain the difference between United States and European national income 
per person employed based on European prices (which is much larger than the 
difference based on United States prices). 

For the comparisons of Northwest Europe and the United States based 
on years of education, quality indexes using Northwest European weights as 
well as the indexes using United States weights that were given in Table J, 
Column 1, were computed. The two sets of quality indexes are as follows. 





United States 
Weights 


Northwest European 
Wei^ts 


United States 


100.0 


100.0 


Belgium 


93.9 


87.7 


Denmark 


88.3 


78.4 


France 


92.5 


86.8 


Norway 


90.7 


84.0 


United Kingdom 


98.0 


88.9 



The gaps between the United States and Belgium, Fraiv^e, and Norway 
are increased by about 6 points, while those between the United States and 

I 

the United Kingdom and Denmarlc (which are particularly short of individuals 
at the top of the distribution) are increased by 9 or 10 points. If the difr 
ferentials in the European education weights I have used are too sinall, the 
Northwest European indexes should be even lower. 
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I have not made a detailed computation based on age of leaving 

school, and cannot therefore compute accurately a European-weighted index 

comparable to my "final" United States-weighted index. However, rough 

estimates suggest that use of Northwest European rather than United States 

weights would nearly double the gaps between the United States and France, 

Belgium and Norway as given in Table 7, Column 3 , and more than double the 

gaps between the United States and the United Kingdom and Denmark. 

The calculations in this section should not obscure the fact that, 

by any method of measurement, differences among the United States and the 

Northwest European countries in educational background are almost trifling 

in comparison with the differences between any of them and most of the rest 

of the world. For example, in Turkey in i960 some 96.7 percent of the labor 

force 15 years of age and over had 0 to 5 years of education (including 

•61.5 percent with no education) and the average number of years of education 

1 / 

of the labor force was 1.94. The percentage of males 25 years of age and 

over with 0 to 3 years of education was 62 in Costa Rica, 85 El Salvador, 

g/ 

87 in Guatemala, 88 in Honduras, and 84 in Nicaragiia. Per capita incomes 
in ail these countries are higher than those of countries with most the 
world's population, and the same is probably true of educational attainment. 

4. The differftpce between the results of using American and EuropMI 
weights in the comparison noints un the fact _th. a t« even aside, from-prohigmi. 
caused bv inadequate information, the techniqu e 1 use is 
for comparing countries than for me,asiu»ing change s within a oountra^. 

1. OECD estimates based on the Turkish Census for i960. 

2, Committee for Economic Development, Economic Development of Cantml 

America . New York, 1964, p. 35* 
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Given adequate information the v/eighting technique gives satis- 
factory and unambiguous results in comparisons of two situations in which 
earnings differentiates by education and the general shape of the educational 
distributions are similar. These conditions appear to be well met in com- 
parisons of the same country at. dates not too far apart. They are not met 
in comparisons of the United States and Europe, This is reflected in the 
difference between the results of using American and European weights. 

The education weights used should correspond to the price weights 
used in comparing national incomes. One reason that relative product prices 
differ among areas is that the relative prices of labor with different 
educational backgrounds differ, and that the composition of labor (by educa- 
tion levels) entering into different products varies. It is for this reason 
that I use United States weights in the comparison. But this selection may 
not completely avoid the difficulties, which are inherent. 

5. The diversity of educational backgrounds emong Americans must 
be an advantage in that it provides broad opportunity to match the educa- 
tion of workers with educational requirements for different types of work. 

The uniformity of the level of education of the bulk of European, and es- 

I' 

pecially British, workers may imply that individuals in the occupations least 
demanding of educational background have more education than contributes much 
to their performance, and almost surely implies that in the more demanding 
occupations the European countries must often make do with workers having 
much less education than would be advantageous or else be content with fewer 
workers in the occupation. As between two distributions of the labor force 
by amount of education that yield the same quality index, there is reason to 
think that, within limits, the distribution with the greater dispersion is the 
more conducive to a large national income. 



o 






Ih. 

* ^ 

If tile British compulsory school -leaving age had, in the past, been 
about one year higher than it actually was, the "final" British educational 
quality index, in United States weights, v/ould probably now be about equal to 
the present United States index. The point of concentration in the British 
distribution would be higher than it is, but the numbers with advanced 
secondary and higher education would not be larger. For the reasons just 
given I doubt that this would have made the British labor force as well 
adapted to high production (measured in United States prices) as the American 
labor force, despite the equality of the index. 

I suspect the quality indexes based on United States weights do not 
take^he American advantage in dispersion sufficiently into account, and that 
their use leads to some understatement of the amount of the difference between 
United States and European national incomes that is due to the education of the 
'labor force. 

6, The educational quality of the labor force in Italy is far 
below that in the United States, and this accounts for a sizable fraction 
of the difference in output ner man . 

. "final" education index for Italy, in United States weights, 
is only 81 percent of the American index in i960. Using a labor share of 
80 percent, this would account for a difference- of I5 percent (of the United 
States level) in real national product per person employed out of a total 
difference of 59 percent. 

If any allowance were made for the unusually short duration of the 
Italian school year, the gap betv/een the United States and Italian education 

1 . It is perhaps worth noting that the minimum possible value for this 
index, given the United States education weights and the computed quality of 

United States labor, is 63. This is the figure that would be calculated if no 
one in Italy had any education. 

o 
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indexes would be even larger, 

A comparison of the 

v/eights has not been mado^ but 

would yield a gap betv/een the 

use of United States weights. 

Relationship between Level and 
Growth, and Future Trends 

Education is typical 

in a resource contributes more 



United States and Italy based on Italian 
iz is evident that use of Italian weights 
United States and Italy far greater than does 



of one situeticn where an equivalent increase 
to the growth rate in E-urope than in the United 



States because it is scarcer. Sine.'-, 
highly educated persons (and especial! 
American high school or Jiinioi’ college 
Europe and the ratio of tlieir earnings 
ence is larger the mere an addition to 



by reference to the United States, 
y -ohcGa with educations equivalent to 
graduates) are particularly scarce in 
to average earnings high, this differ- 
the European educational stock serves 



to increase the dispersion in zhe distribution. 

However, education of the labor force is not a characteristic with 
respect to which Europe has teen closing a gap between itself and the United 
States,- From 1950 to I962 the gap v;as increasing « Also (based on United 
States weights) the educational qualify of Northwest European labor was about 
the same in i960 as in the United States as recently as 1950 , and much above 
that of the United States in I926 when real national income per person em- 
ployed was at about the i960 Northwest European level. A rough estimate 
would put the United States index in I926 at about 81 (United States in 

i960 = 100) which is much below the i960 indexes of 92-95 for five Northwest 
European countries and only equal to the i960 Italian index. 1/ 



1 , The extrapolation from 1950 to 1926 is based on my earlier study, 
but after sharply reducing the adjustment for days of schooling in accordance 
with changes introduced in the present study. 
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Available infcriiiatlc-r^ .’c i:,hat the educational- quality of labor 

in the United States will rise aur. 1:7.7 viio .3::'iies about as much as it did in 

the fifties while in uhe Uor-.-r r-,T.ean co-.intries the rise will be more 

rapid in the sixties « inaica.e vhe ave,rage rate of increase in 

the education quality inaoxes l=‘.n Ejropean weights) will be higher 

in the seventies than the '>.:.XT ie.3 ol5 3C percenxage points in Belgium, 

1 / 

France, and the United iCii-gacji;, V,y , points in Norway. 

A final calcuir.vior. :: a r.;: where the different countries 

are heading in the long-.or r xr i;.— n I . v .'-r- mi. by vhich the average years 
of education being provil^d i .;.-v7 7:7od;:v'iV u yi?.-'’ of .1.95T"58) exceeds the 

i/ 

duration of education of M.;.- '-‘h': - '.me -average education of 

recent students exceeded xbet die ey 3^9 years in Italy, 2.5 

in Belgium, 2.2 in rrancS;, 1.6 .-.«f --.n vf e United Kingdom, and 1.0 

in Denmark. (The figure for 'h-iM;:: ftcuo.3 is 2.0 years if the labor force 
average is not adjusted for 7; s:*ox'uOi‘ £i,d.:ocl yaax* in the past, and 3*5 years 
if it is.) The order a;tong v.v 1 Sur-npoan countries — Belgium first. 



1. The statement with resp^c’- :o ’:bn United Star.es is based on previous 

projections by the author. .1 pr-.7.Jooti-r-t c: the education of the labor force 
being prepared by the Unit.C'd LcTpartment of Labor v/ill* provide the basis 

for a better estimate, Sstixiatoo for the S,?.ropean eoxmtries are all deduced 
from projected changes in ‘.:he n’O'iTber of years of education; data are 

given in the notes to this c'rapff^r . An slternative estimate by the Working 
Group at the University of B:c-o.sols rf:owG a -dch larger acceleration between 
the fifties and sixties in tb'tri Is indicated above (See notes to this 

chapter.). 

2. Table 8 gave es birrxti': cf 117* /c-ragc. rjntber of years of education being 
received by students in 19pT“”,‘'38- Tho average for the labor force in I 962 (for • ^ 
this purpose I use a simple averugo of raaies and females) was given in Table 10. 



■followed by France and Norway, and 
the same as that for the increases 



xhen the United Kingdom and Denmark ■ 
in the quality of the labor force in 



1950-62. 



EDUCAiIOi^ AiW EAKi'JliMaS; A CASE STUDY 



In the following prelimiaary manuscript are a discussion 
of the literature which triis study hopes to enrich, a descilption 
of the survey undertaken for this case’ study, and a qualitative 
discussion of most of the variables used. Most of the actual 
computations and their results will be presented on Monday, 
November 7, at Professor Hanson and Professor Weisbrod's Seminar. 



Daniel 0. Rogers 
November 2, 1966 
Not for quotation. 



Tile study of the nature of income distribution is a'' time- 
honored one in economics. All of the major classical writers 
discussed the division of inco./ie both among the factors of 
production- and among the owners of those factors. Smith list- 
ed five determinants of the size of wages;for any jo d:‘" the lagree- 
ableness of the work, the difficulty and" expense of learning how 
to perform the job, the constancy of employment, the respon- 
sibility taken by the 'employee, and the probability of success.^ 
Others modified or argued against these factors. Mill, Marshall 

and Taussig all discuss v/hat makes wages for different jobs 
2 

unequal. In the latter part of the nineteenth century and 
' the first half of the twentieth century, however, concern seems 

M 

to have been centered on the distributioxi of income among the 
factors of production and its consequent distribution between 
people on the aggregate level.-' In the last decade, new interest 
has been generated in the causes of income inequalities and 
the 'size of the contribution •• to that inequality of these 
various factors. In particular, there has been a great deal of 
discussion about the effect of education oh individual^.* and 
nations' incomes and about the causes for specific individuals 
being in the lowest income group. 

In part, this interest was an offshoot of the analyses of 

t 

the nature of production by Solow and others which try to de- 

« 

t ermine what proportion of the total product is due to capital, 
and what proportion to labor. It was found that additions to 
capital and labor did not explain all of the increase in national 
income. In pursuit of an explanation, for j;his, many turned to 
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the contribution of education, regarding expenditures on education 
as an investment in •'huiiii.n capital.'* Such an apporach is, of 
course, not an original one. Smith may again be profitably 



quoted in this regard: 

V 

A man educated at the expense of much labour and 
time to any of tause employments which require extra- 
ordinary 'dexterity and sicill, may be co npared to one 
of those expensive machines. The v/ork which he learns 
to perform, it must oe expected, over and above the 
usual wages of co.-mibn labourer, v/ill replace to hi^ 
the whole expense of his education, with at least 
the -ordinary profits of an equally valuable capital. 

It must do this too in a reasonable time, regard (-• 
being had to the uncertain duration of human life...^ 

Since it was recognized from the first that many factors 
contribute to the size of an individual ' s- eonnings, ^ attempts 
have been made to quantify the. portion of the difference between 
earnings that is attributable to each of the factors, hever- 
the-less, ih his recent Book, Human Capital . Becker still puts 
at the top ox iiis list of suggestiuns ior further research 
these comments: 

Economists have been surpricin^.i.y ignorant of the ' 
quantitative effects of different kinds of ability 
on earnings and productivity, yet such knowledge is 
essential in estimating the gains from investment in 
human capital (and in resol veing many other problems 
as well), The surveys utilized in this study _^any of 
the studies that are discussed in section one/ show 
the feasibility ana importance of determining these 
effects, and many more such attempts shoixld be made in 
the future . ' 

This study shall attempt to furoher analyze the quanti- 
tative importance of education and intelligence for earnings. The 
differential effect of education on individuals of different 



ability and .the effect of adding high school to primary education 
will be stressed. In the process much information will be generated 

I 

about the influence of other factors on earnings. Prom these 
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data it is hoped that more . eccuryte ideof of the effect of education 
will become available to school cuunsellors and "Poverty Program" 
planners, which will aid them in advising their students and 
making the.ir plans. ’ The aim of this study, ’then, is to shed 
light on sub-obtirnization decisions within education rather 

« 

4 

than optimization betv/een education and other expenditures, both * 
for the individual’ and for society. 

Some of the more important attempts. to determine* the- con- 
tribution .of . education and other factors -to the individual’s 
income should proceed detaijled aescriptibn of the present 
study. Prom them various hypotheses and estimates of effects 
can be derived and tested in this study. 



FOOTNOTES 



O'il 



1. Adam Smith, The Wealth of Nations ..(New York: Modern Library, 
1937), p.lOl. 

2. Mill asserts that Smith's schedule of wages is almost upside 
down since the least able have no choice but to take what is 
offered to them when there is not ftill employment, ^t’j^us they 
get the meanest labor at the lowest wages. He also argued 
against Smith's assertion that higher wages were a compensation 

for increased responsibility, 'J^he reward associated with trust » 
is rather a return to unnatural monopoly, he feels. J.S, Mill, 
Principles of Political Econ omy (London: Longmans, G-reen & Co., 
1909 ;, pp. 3tib739i. . 

Marshall adds to Mill's comments on the lowest wage going to 
the meanest labor in blaming science for keeping alive people 
v/ho cannot do any but these jobs, thereby keeping the wage down 
through excessive supply* The differential investment, 

of capital in individuals, he asserts, is another reason for 
wage inequalitites, Alfred Marshall, Principles of Economics 
(bth ed,; New York; Mac Millan Co. , T95 T)Tpp"^~35F5 562 «& 564 • 

Taussig dogmatically simplifies the question; "The causes of 
inequality are reducible to two; first, inborn differences in 
ability; and second, the maintenance of acquired advantages 
through environ lent and thro\..gh the inheritance of property." 

P.W. Taussig', Principles of Economics (4th ed,; New York; Mac - . 
Millan Co., 1939A 2, pV 297. 

3 . In his preface to Inequality of ' Incomes, Palton observes 
that, "...most '.theories of distribution* were almost wholly 
concerned with distrioution as betv/een 'factors of production,* 
Distribution as between persons, a problem of more direct and 
obvious interest, was either left out of the textbooks altogetjder, 
or treated so briefly, as to suggest that it raised no question 
which could not be answered either by generalisations about 

the factors of production, or by plodding statistical investigations, 
Hugh Dalton, Some Aspects of the Inequality of Incomes in Modern 
Communities (XondOLi! George Eoutledge & Sons, 1920 ), p , vii • 

Robert M. *^olow, "Technical Progress, Capital Formation and 
Economic Growth," Anorican Economic Review , Proceedings (May 1962), 
52, 76-56. 



D » J2. 

5. Smith, p. 101, 

6. For example, Marshall commented p. 577: "And there is some 
interest in the inquiry how much of the income of successful 
men is due to chance, to opportunity, to the conjimcture, 

how much to the good start that they have had in life; how much 
is profits on the capital invested in their special training, how 
much is the reward of exceptionally hard vsrk; and how much 
remains as a producer’s surplus or rent resulting from the 
possession of rare natural gifts." 

7 . Gary Becker, Human Capital (New York: Columbia University 
Press, 1964), p7 1^7/ 
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There have been a great number of articles written during 
the last decade which deal with the relationship between education 
and income. These studies can be divided into two main types s ' 

I 

the ’•census" study, which uses as a primary source data which have 
Already been cross-tabulated, and the case study, which has or-' ‘ 
iginal individual data, suitable for multi-yariant analysis, as- 
its primary source. The case studies tend to be based on much 
smaller groups than the "census” studies. Tracing the development 
of these studies will be useful in introducing the present study 

as well as the problems on which it hopes to shed light. 

CENSUS STUDIES 

I 

In the "census” type studies, data is generally either taken 
from the government census or from some probability sample of the 
population of a country. Those using the United States Census 
data -are limited in their potential breakdown of the data to med- 
ian income for age ana education intervals by sex and race.^ 

The first of these was Click and Miller’s path— breaking work in 
1956, "Educational Level and Potential Income’’.^ They estimated 
the increment in income corresponding to an increment in educational 
level for a specific group of men, those between 45 and 54 years 
of age in 1949, and found that the increment for an additional 
year of education rose rather steadily as educational level in- 
creased. They also calculated "lifetime income" for men of var- 
ious educational levels who were 22 years of age in 1949. With 
the assumption that each educational group had the same survival 
rate as that of the white males of 1949, lifetables were used to 
estimate- the proportion of the cohort which would be alive in 



each year of the future. They then ascribed the mean income 
(as estimated from the median) of each age group to that pro- 
portion of the cohort stiil survivingy thus arriving at the 

4 

desired figure for educational level; 

Next they estimated the cost of college education^ and cal- 

ciilated the "return" to that education, i.e. the additional 

income that a college graduate receives over that of a high 

school graduate (total income of the college graduate minus the 

total income of a hgih school graduate). They showed that this 

* 

is much greater than the same money invested in government 

bonds would earn, even if reinvested, which the earnings dif- 

* 

ferential is not. This analysis is the source of the oft quot- 
edy "A college education is worth $100,000." The authors claim 
only that the ;ipl00,000 represents the increment in income for 
a hypothetical group of white males who "live" a life with the 
same amounts of income at each age as the mean income of the 
population in that age interval in 1949. 

Considering the assumptions, especially those about the 
constancy of income over tirae^ and the use of income rather than 
earnings, it is indeed imfortunate that some have presented this 
as the actual rather than the hypothetical value of a college 
education. It should be made clear that Click and Miller do 
point out the unreality of the assumptions and attempt to fore- 
stall any such use of their analysis. That this figure has so 
often been misused in spite of the autrjors’ warnings attests 
to the interest in this type of study. 

There have been many attempts to improve on and extend Click 

and Miller's calculations and methods. In a 1959 article, 



Houthakker took the same data that they used and reworked it.^ 

He used different means (trying to correct for the skewness of 
income distributions) and extended the span of '’lifetime earnings” 
to age 14 on the one hand and ages 75 and over on the other, . 

He then attempted to capitalize the incremental income corres- 
ponding to increments in education, which is a step towards put- 
ting the gains associated with education into perspective. This 
increment was capitalized at zero, three, six, and eight percent 
both before and after having deducted an estimate of Pederal 
income tax. He showed that the "gain” seen between one educational 
level and another is very sensitive to discount rates, as one 
might expect given the long period over which this gain is 
stretched. One might query in this regard his use of 14 years 
as the beginning point for his calculations, as this is even 

7 

below the minimum school attendance age in most states, and 
consequently substantially reduces the capitalized income ’ ^ 

increment.® 

How differences in ability affect the increment in income 
attributed to education is brought by Bridgman into this line 

Q 

of analysis in a tangential manner.^ Taking figures from the 
1956 Current PopifLation Survey, he computes separate lifetiine 
incomes (age 25 to death) for high school graduates and for 
college graduates. Bridgman works with median incomes instead 
of means, but he also gives lifetime income 1‘igures for those 
at the 25th emd 75th percentile of the income range. He .shows 
that the advantage of the college graduate over the high school 
graduate increases as one moves up the income scale# That is. 
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the ratio 



college graduate income 



i increases from 1.34 



high’ school graduate incomfe 



through 1.46 to 1.54 as one moves . from the lowest quart ile of 



group, those 35-44 years of age in 1956, he finds the same 
pattern. 

In addition Bridgman presents scores for some 110,000 «. 
enlisted men who took the Army General Classification Test in 
1944 and 1946, assuming that these men were comparable in age 
to the 35-44 age group in 1956. When one compares the marks • 
of those high school graduates who were at the 25th, 50th, and 
75th‘ percentile of the gi gh school graduates in the group to 
their college graduate counterparts, the former’s scores put 
them at a percentile of those in the nation taking the exam which 
is 70, 82, and 89 percent of the percentile of the latter group.^^ 
That is, the difference in ability levels decreases as ability 
in each group increases. 

Prom these two facts Bridgman concludes that at low income 

levels the differences in ability seem of far greater importance 

than the educational differences and at high income the educa- 

1 

tional difference seems more important. This conclusion does 
not seem to be the only one consistent with the data if other 
factors are allowed to be considered. For example, many col- 
lege graduates may be in the lowest quartile of income of the 
college graduate group because of choice of occupation rather 
than low ability. School teachers and clergymen are two obvious 
examples. Moreover, if, for example, the significance of ability 
grows in an exponential manner as one moves away from the median. 
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income for each group to the highest. ’ Looking at a specific 




the smaller percentage difference at the high extreme of 
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- ability could be as nieaiiingiul as the larger difference at 

the lower intelligence, levels. 

PIGUEE 1 



A = HS low 
B = college low 
C = HS high 
D = college high 
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(Do reinforce his arguement Bridgman reproduces data from a 
1930 study of land grant college graduates^ which gave median 
earnings by age of entrance to college, a proxy for ability, the 
hypothesis being that on an average, the earlier the entry, the 
greater the ability. This data shows a very regular pattern of 
the hypothesized sort for those graduates 10, 20 t and 30 years 
after their graduation. Finally, he presents data on salaries 
of Bell Telephone System employees by college rank and campus 
achievement, which show an increase in the proportion in the 
higher salary groups as rank and achievement increase. 

To summarize, Bridgman has three groups of data which sug- 
gest that greater ability is associated with higher income. Hone 
of these however, is directly connected with the Census data 
which he is suggesting needs modification to take ability into j 

*s 

account. Therefore the specific adjustment caused by ability 
differences still cannot be discerned^ 

In an article indirectly related to these studies, Schultz 
estimated the total amount of resources that are and have been 
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used in education, in an attempt to determine the amount of 

M 1 ^ 

"human capital then extant in the United States, His method 
was to estimate the direct expenditures on education and the 
foregone earnings of those who untertoo'k it, and he claimed that 
thexsum.of the two equals the amount of human capital# 

Herman Miller has contrihi;:ted two further articles extend- 
ing the analysis of the Glick-Miller article of 1956# In the 
first, he compares the lifetime incomes of men for 1939f 1946, 
1949, 1956, and 1958 data, using the same method that was des-‘ 
crihed above. He concludes that, "Although the income levels 
have changed considerably during the past 20 years, the basic 

relationship between the extent of schooling and income appears 

17 

to have remained much the same." Unfortunately, however, the ' 
1939 figures are for earnings of those with not more than $50 
income from sources other than wages and salar, which cuts out 
most people who were in business for themsleves and, obviously, 
anyone who had interest, rent, unemployment compensation, profits 
capital gains, and so forth of more than $50; the 1946 data iis 
for all earnings; and the data for the last three years is for 
all money income# 

. In a 1956 follow-up Miller relaxes the assumption of constant 
income distribution among age groups, which was used in the. cal- 
culation of lifetime income, since he has available 1950 and 

l8 

I960 census data. He shows that the increase in income assoc- 
iated with the difference in age between the 25-34 and 35-44 
years old in 19.49 groups is less than the increase the 25-34 
age group actually received as sejen in the income data for 35-44 
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year olds in 1959, that is, for the same cohort ‘?en years "later 

(neglecting international migration). Thus the earlier method 

underestimates the amount of income associated with increased 

income that actually occurs; not an unexpected resiilt. 



CASE STUDIES 



In -this subsection, both those case studies which specif,..:, 
fically attempt to determine the effect of education on income 
and those which have data that can be directed to this purpose 
(even though this is not the objective of the particular study) 
will be discussed. Where . relevant, the procedures used in them 
as well as their findings will be compared in greater detail 
With those of my .own study (see section ), 

X Wolfle and Smith's article analyses 3641 responses to ques- 
tionnaires sent to superior high school graduates in 1955, some 
17 to 20 years after their high school graduation. Since 
at best it only shows median income for each cell of a two var- 
iable matrix, this study has greater resemblance to a "census" 
study than to a case study. One table, for example, shows med- 
ian income by rank in high school class and education and a 
second shows it by IQ level and education. Thus, one can never 

determine the simultaneous effect of IQ, class rank, and education 
on income. 



2?lieir study is included here because the data for a true 
case study was available, even if it was not used, and several 
breakdowns of the data are presented which are significant for 
my own study. Questionnaires were sent solely to students who 
were thought to have a reasonably good chance ,of succeeding in 
college, because of their class rank or IQ. Any conclusions 
to be garnered from Wolfle and Smith's study must therefore 
be limited to the benefits to superior students of post high 
school education. Although other data was gathered (see table 
only information grouped by IQ, class rank, or father's occupation 
is cross-referenced with education and earnings. 

Wolfle and Smith arrived at several relevant conclusions. 

« 

With class rank held constant, a college degree is associated 
with median earnings of ^1,100 to ^lii2, 500 a year more than the 
high school degree, the higher amount being for- the highest 
ranked group (91-100) and the lower amount for the lowest (mostly 
40-60). In a sub-group which was divided into three IQ ‘classes, 
those who had graduated from college were observed to have median 
earnings which were $1,100 to $2,300 greater than those who had 
merely completed high school within any IQ group. The difference 
between the hipest and lowest IQ groups' median ranged from 
a minus $300 to a positive $1,100, going from the lowest to the 
highest educational group. 

• • 

They summarize these findings by pointing out the combination 
of superior ability, be it either high IQ or high class rank, 
a high level of education fare much better than those who ' 
have only one of these two attributes. When father's occupation,' 
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which, they suggest, is a proxy for social class, is held con- 
stant in broad categories, a college degree is associated with 
from «'l<^,000 to ^2,400 higher median earnings; holding education 
constant, the sons of farmers make from ^^200 more to ^1,600 less 
than. those whose fathers are in other occupations. These are 
all gross effects, that is, the ^1,100 more for c’ollege graduates 
in a specific IQ group than for high school graduates in the 
same group does not take into account any other ways in which 

* 

the two education-IQ groups differ. 

To a great extent, Wolfle and Smith* s research provided the ^ 
inspiration for the present study. Their inadequate use of the 
data, however, is not the only Justification for a new study ' 
being undertaken. The effect of education at its lower levels 
and on individuals of lesser ability could not be determined 
from this data, cue to its intrinsic nature rather than inadeauate 
handling. Since there is no source of data extant which meets 
these needs, this study was undertaken. 

2. Basing his study on a I* selected part" of the 1950 to 1953 
Surveys of Consumer finances representative sample of "approx- 
imately 3,000 American spending units," Adams performed tests 
to determine what effect, both quantitatively and qualitatively, 
selected isocio-economic variables and certain combinations of 
them had on the earned income of white males. In variance analyses 
he found that eac^i of the simple variables significantly affected 
income at the one percent level of significance, but that none 
of the compound variables he used did so. In addition he derived 
the following equation for the 1950 interviewees' (1949 'income) 
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through a multiple regression: 

Logn^Y = 2.6459 + .2003A - .0271A^ + .0555E + .135U + .0548L 

(. 0188 ) (. 0028 ) (. 0120 ) (. 0100 ) (. 0142 ) 

+ .059BL + .2105P 
(.0094) (.0134) 

Where Y = Wage and salary income 

A = Age in 6 groupings ranging from 18-24 through 65+ 

L =. Re^oh dummy, which equals 1 if not South 
C = Community size with 0 being open country and 1 and 2 

communities less than or greater than 50,000 respectively 
•P Part of the year worked; 0 if lessthan 11 months, 1 other- 
wise. ■ 

E s= Education defined as: 1 = hish school or less for white 
collar occupations; grade school or less for blue-collar 
occupations; 2 = college for white-collar and high school 
or ubove for blue-collar occupations. 

J = Occupation equalling o,l, and 2 for unskilled and service;- ] 
semi-skilled, skilled, clericalTand sales; and managerial ( 
and professional respectively. ' 

The regression equation explains 43 percent of the ''variance. • 
Several of the variables are framed' rather unusually. Occupation, 
divided into only two sub-groups, is used in defining education, 
itself similarly divided. This attributes to education explanatory 
power which may actually belong to ability, ambition or other var- 
iables; Having different amounts of education in the same job does no 
necessarily indicate education's effect on individuals; more likely 
it reveals the effect of these other factors. The occupation var- 
iable is defined in a manner which similarly detracts from the 
effect of education and the other factors. Professionals, for 
example, have higher income partly on account of their educations and 
^^ili^iss. Thus the use of both the educational and the occupational i 
variables undervalues the contribution of education to earnings, 
in sum, Adams ' handling of the data here seems to obscure rather than 
define the effect of education on earnings. 

3. The Morgan, David, Cohen and Brazer book, Income and Welfare 
in the United States , analyses data from interviews with 2997 
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spending \init heads in i960. Since the total group was rep- 

resentative of the population of the United States as a whole, 
the successful interviews were weighted so as to maintain this rep- j 
resentativeness. In an attempt to control for the effect- of the 
quantity of work on earnings, they used hourly earnings as the fac- 
tor to he explained by the socio economic variables they collected. 

To attain hourly earnings for ti.ose who reported earnings on an 
annual basis, they subtracted six percent of invested capital 

from the earnings of farmers and others who were self-employed and 
then divided annual ■ earnings by the average number of hours per 
week which v/ere worked by the given individual. Using dummy var- 
iables exclusively, they found that education and age, sex, occu- 
pation, movement out of the Deep South, the extent of unemployment 
in the state of residence, supervisory responsibility, ’’attitude 
toward hard work and need-achievement score,” race, ’’interviewer’s 
^.ssessment of ability to communicate, ” and geographic mobility 
were all significantly explanative of hourly earnings at the five 
percent level, with all but the last significant at the one percent 
level. Physical condition and ’’rank and progress in school” ’ 

(grades and whether or not the person was behind in age when he ’ 

left school) were not significant. ; 

In explaining hours worked, which’yields an estimate - of annual ] 
earnings when combined with earnings per hour, they foimd ’’Adult 
unit composition,” education and age, occupation, hourly earnings, 
physical condition, and plans to help parents or children significant | 
at the one percent level and attitude toward hard work and need 
/ achievement score, religious preference and church attendance, 

and race significant at the' five percent level. Extent of 

o 
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unemployment in the state, differences between education of the 

heads and wives, and immigration of heads and their fathers were 

2 

found to be insignificant. Very much the same picture is gen- 
erated when the hourly eariiings of only the white male non-farmer 
spending unit heads who worked in 1959 are analyzed. Attitude 
toward hard , work and need-achievement 'score as well as the in- 
terviewer* s assessment of ability to communicate are no longer 
statistically significant and physical condition becomes --a • u* 

significant explanatory variable for this subgroup. 

The authors present their results quantitatively through 
tables of the "unadjusted” and "adjusted" deviation from the 
mean of the entire group associated with any given factor. The 
"unadjusted" deviation indicates the gross effect of the factor 
v/hile the "adjusted" effect indicates the part which is due sole- 
ly to that factor after controlling for all other variables 
which might be -associated with it to a greater or lesser degree. 
Por example, the gross effect of being female is a decrease of 
750 in hourly earnings, but the adjusted effect is a decrease 
of 780 , because women's other attributes (their education, oc- 
cupation, etc.) differ from men's so as to contribute to 
an additional decrease in their hourly earnings. The effect 
on income of differing amounts of education is not forced to 
be the same for each group. Thus, for example, college education 
is not constrained into affecting earnings by the same amount 
for those in the 25-34 age group and those in the 45-54 age 'group. 
Their, use of the interviewer's opinion of the interviewee's ability 
to communicate as a proxy for intelligence attempts to conpensate 
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for the lack of a variable indicating ex ante relative ability. 

25 

This ability to communicate results partly frdSilj education and is, 

26 

as they themselves admit, a very poor indication of ability. 

The use of supervisory responsibility does not seem to be justified 
as an independent variable in explaining earned income because 

* 

it, just as the skilled-unskilled, etc*, breakdown of occupation . 
used by Adams, is too much a result of all the other variables 
which determine the job one has and the pay it justifies. 

4. Shane Hiuit's dissertation and the article which excerpts from 
it are directed toward investigating various factors in relation to 
college education. His data is derived from a 1947 Time mag- 
azine survey of a sample of all college alumni for whom colleges 
had some address. Hint used 2625 from the original 17,053 who were 
polled. The group is,, of course, biased in favor of graduates of 

large and well financed colleges because these colleges generally 

28 

maintain superior alumni records. The following simple variables 
were found significant at the five percent level: years since 
graduation, graduate school attendance, expenditure per pupil in i 

college, self-employment, extent of extra-curricular activities in | 
college, extent of self-support in college, and the log of the j 

enrollment of the college attended. The following compound j 

variables were also significant: ability with years since graduation; 
medicine, government, and education as professions each with 
years since graduation; business as an occupation v.ith city size; 
and business as an occupation with mother's education. Variaoles 
which were not significant include race (there were very few non- 
whites, probably due to the selection process mentioned above),' 
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father's education, mother’s education, and various other com- 
binations of the- variables 1 

His ability variable is extremely ingenious, although equally 
tenuous where great accuracy is needed, since many of his assump- 
tions require that the average mirror the individual. His basic data 
are the average grade and department of concentration reported 

OQ 

by the student on the questionnaire, • ^ the average grade of all 
students in all departments of certain colleges, which are 
assumed to be applicable to all colleges, and finally the average 
grade of students entering specific colleges in 1952 on one of 
several tests of scholastic ability which were reduced to a com- 
mon scale. This is indeed an "iffy" sort of measure of ability; on 
an average it is probably better than the simple unadjusted grades, 
but its use to determine the effect of individuals' ability on 
their incomes is open to more question. Both the simple grade 
average and the adjusted grade average used by Hunt are unreliable 
proxies for an individual's ability, due to the great differences 
in difficulaty between specific courses selected, both in the 
major and as electives. There is also the prOiOiem of the accuracy 
of the questioiinaire, since responses were made in some instances 
fourty or fifty years after graduation and the difference between 
recorded answers of "A" and "B", for example, is so great. On an 
average, it makes no difference if one person with half A's and 
half B*s records A and the other B, but when individual variations 

are being analysed, this is no longer true. 

5. V/ith a sample of 238 persons who were heads of households, 
had less than a college education, were 21 years of age or older, 
and had been interviewed in 1957, Hireoh and Segelhorst undertook 

er|c 
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a multiple regression analysis. Income was their depentiant 
variable, while dummy variables for race, sex, self- employment, 
migration from the Deep South, education per pupil, expenditure 
on education, occupation, occupation of father, age, and size 
of birthplace were their independent variables. They found race, 
sex, years of schooling, occupation and a self- employment combined , 
with supervisory status variable to be significant at the five 
percent level or better. . They then estimated the lifetime incre- 
mental income associated with an additional year of primary- 
secondary education "on the average". This pro ceduare obscures 
some of the data in order to make a more general, but less meaning- 
ful statement; it would have been better to make the general 
statement after showing specific results for each year of educa- 
tion, thereby making ma:^dmum use of the data. Two other factors 
severely limit the value of their results; their use of income in- 
stead of earnings and the absence of any measure of ability. 

6. In 1959 the fifth volume of Genetic Studies of Genius 
was published. It describes a group of 1528 men and women 
whose lives have been closely followed since the 1920' s. An immense 
quantity of data has been collected about these people, all of 
whom had IQ's of 135 or more. Some data on the income of mem-c 
bers of the group for the year 1954 are included in this volume. 
Earned income is presented by number of individuals in age and 
income ranges, by the number in educational levels and income ' 

I 

ranges, and by median inc.ome in 28 occupations. The only con- 
clusions asserted about the income of the genius group is that the 
med ian earned income of those who were roughly in the same 




group as "Professional and semi-professional" and "Managerial, " 
as presented in the Statistical Abstract of the United States , . 
was $10,556 as compared to total income medians of $6,020 and * 

800 respectively for the whole population# Por the gifted 
group roughly in the "Clerical and sales" and "Skilled and semi- 
skilled" categories, the median earnings was $5,750, while the 
population as a whole had medain total incomes of $3,980 and 
$4,390 respectively.^^ This does not take into account the edu- 
cation differential between this group and the general population. 
Using this sparse data, 1 calculated an estima.te of the mean 
income by educational level, which is- done below, to estimate the 
additional income associated with this high intelligence level, 

holding only education constant. 

There are two sources which present income by education for 
the whole population. Miller's article of I960 and the Morgan, et 
al,, probability sample (see above pp. 6f. & lOf.). The Miller 
study gives total income for 1956 rather than earnings by age 
groups and the Morgan, et al., book gives the deviation from the 
mean of the sample (through a regression analysis as described 
above) for -hourly earnings, hours worked, and labor force partici- • 
pation by age and education. Their product gives expected annual 
earnings. Making the assumption that the proportion of the genius 
group having each level of education does not change with age, 

I applied weights derived from the proportion of the genius 
group in each age group, to the Miller and Morgan figure^in •'rr.r 
order to attain one average income figure for all ages of each 
educational level* . In the •form'^found below, comparisons are possible 



between these groups. 
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(1)^ 


(2)^ 


(3) 

|(i)/(2; 


(4)° 1 (5) 

1 l(l)/(4) 


1 iigh school graduates | 


$10,050 
$ 9,98o| 


^4,880 

! j 

$5,980: 


2,06 ; 
1.67 ; 


S5,910 1 1,71 

^ } i 


1 borne college, no degree' 


1 College degree(s) 


$15,060 


$8, 970 


1.68 1 


.‘i?8,820 j 1.70 


College 
High school 


1.50 1 

j. 


I.64| 


1 1.49 1 j 

^4 L. 



Miller 



(a) Terman , op. cit. 

(b) all income reduced by Qi* 1954 

article, I960, cit. .Consumer Price Index of 1955 ♦ 

(c) ■ earnings reduced Price_ Index of 1954 

op , cit. ^ Consumer Price Index of 1959' s.l 



Thes'e figures suggest that greater ability is associated with 
from a 67 percent to a 106 percent -higher income than that of the 
population as a whole. The Miller data is the less meaningful 
cogiparison in terms of the income covered; however the Morgan 
et.al. data is for a later date than miler.'s and my price change 
correction understates the effect of time due to the growth of 
the eoonomy.^3 In addition, Morgan, et.al,. s data represents 
only a relatively small probability sample of the population 
while Miller's is based on the full Census. It is interesting 
3:0 note that the genius group did not have 'a larger percentage in-, 
crease from going to college than did others (less if we use the 
Miller data) and actually took an absolute loss in earnings if they 
went to College but did not graduate, The absolute increase 
in earnings is larger for the genius group. Their rather, 
high absolute earnings can be partially explained b, the genius' 
group's having more education than the general population at 
each educational level. ^5 ^ evidence suggests that 

those with 135 IQ or above have a decided (70 to WO percent higher) 
earnings advantage over other people^ holding only education 
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constant, and college adds absolutely but not proportionally 
more to their incomes. 

7. Another study is deserving of brief mention. The Thorndike- 
Hagan book, Ten Thousand Careers , gathered extensive data 

about a group of men in the armed services in 1943 who volunteer- 

. / 

ed for aviation cadet training.^^ These men were well above 
average in intelligence and had education which averaged more 
than high school graduation. They had an average of 33 years 
when the survey was made, so they were not yet at prime earning 
age and they had had but a short work experience. Extensive 
tests were administered in 1943 including biographical question- 
naires. Mainly through extensive military records, about 70 per- 
cent of the original 17,000 subjects were traced in 1955 and 
answered questionnaires. Thorndike and Hagan found that correl- 
ations within finely divided occupational groups between biographical 
and test data and “last monthly salary" were in general so low 
as to be considered due to chance. Instead of using multiple 
correlations to determine the controlled effect of various of 
these factors on earnings, they proceeded to disparage the use- ’ 
fulness, of earnings as a measure of success. Thus, this body of 
data was not applied to the question of the determinants .of- 
earnings, even though it might profitably have been put to such use. 
■Since no earnings data was presented in the book, I was not able 
•to tmdertake even a bare attempt at salvaging some information 
on this question.’ 

8. Project Talent, under the direction of John Flanagan of the 
University of Pittsburg, is an undertaking which will generate 
excellent data that could be used for a case study analysis.^? 
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The lives of 440,000 students who were in the ninth through 
twelfth grades in I960 are ' being followed. Assuming that even 
a few questions on income are included in .its extensive 
questionnaires, it will he possible to specify the effects of 
education and ability on earnings better than any previous attempt 
could do. It is to be hoped that an economist interested in 
the economics of education will have the opportunity to design 
questions for inclusion in this tremendous project. This data., 
in any case, will not be available for 20 ydarjs, since the careers 
of these students lie in the future. 





1 



POOTNOTisS ■ 



±* 6XBQ.pxey "uilG luSuiaH lliCOifiG lOP iMGgPO Iu6H 

and 44 years of age with one to three years of college was 
in 

2 . 



UiitJ iuc;uxcui xxiuuaiC5 xvx xMGgAO 



uc;ow^tJii j)> 



3. Glide and Miller, n. 309 (MEAN INCOME) and p.310 (INCREMENT 
PER YEAR) 

EDUCATION MEAN INCOIVLE INCREiVIENT PEE YEAR OP 

EDUCATION 



NONE 


$58,000 




1-4 • 


$72,000 


$136 


5-7 


$93,000 


$165 


8 


$116 , 000 


$303 


9t11 


$135,000 


$238 


12 


$165,000 


$266 


1-3 (college) 


$190,000 


$477 


4+ (college) 


$268,000 


$974 



4- ^’hey apparently used a formula such as the following, 
mean innonLe. had been estimated from the median; 



after 



Where: Yj»= lifetime income of the Jth educational level 

r(i- i+n) = mean income of age group from i to i+n 
' for jth educational group. i 

^ii “ probability of someone in the jth educational group and 
^ i+1 years of age. 

5. Gllck and Miller, p. ^ calculated; college ($7000) 

plus ope-half year graduate, school (^lOOOj ipnus 4;i-' year s-- of ' 
subsistance (|2700) plus 4-| years of ‘ foregoJte-earnings- ($3600) 
equals, cost of 4f years of college ($9000). UJboo; 

6. H. S. Routhakker, “Education and Income; *• Review of y 'v 
Economics and Statistics . 41 (Pebruary 1959), “pp.‘ 24-48. 

7 • • " ' . 
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9. E.S. Bridgman, "Problems in Estimating the Monetary Value 

of College Education;'" Review of Economics and Statistics, zi? 
(August I960), pp. 180-85: ^ ~ 

10. Bridgman argues that medians are the more meaningful measure 
here. The arguement, however, has been rejected by most ob- 
servers. See 



11. Bridgman, p;-18a. Derived from Table 1. 

12. ibid., p. 181. Derived from Table 3. 

13- ibid.,pp. 181-82. 

14. ±bid.,p. 182. 
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15. Taeordoore )^..Schult^, “ Capital Foru.ation by Educatiou," JpurmL-Of 
Pfl llti c a (Dpcei-bor I96O), pp. 571-S4. 
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XI, xuia., p. 
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arbiclo unless otherwise stated. 

21. ibid., p. 59^* . 

22. James W. tior^^an, Kartin H. David, V/ilbur J. Cohen, and Harvey E. Brazer, 
iofiOM Welfar e in Lnile.d Elates, (jJew York: tcGraw-Hill Book. Company, 
inc. , 1962), Hereafter cited as t.oran, et.al.. For a more concise presentation, 
directed specifically to education's effect on earnings, see: James tergan 

and totin David, “Education and Income," , Juardgrly .oif ScoBamins, J[2,. 

(aygust 1965), pp. 425-^57; hereafter cited as Piorgan and David. 

25*ivorgan, et al. , p. 75* 

24. ibid., p. 61* ^ 

25. Becker, op.cit. , footnote 25, p. 86, 

26. i.organ and 'David, op. cit, p. 429* 
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Reference will be make to the article unless otherwise specified. 

28. ibid., p • 

29. The question was: “As well as you can honestly remember, were your grades 

in collage mostly: D C B A?" Patricia Salter './est, T^e^, Colle.^e .Graduat e ,jjp 
4 ^9 ri ;a n ^So.cd^lysir:A-d3jurv:e.v..«A^ unpublished Hi.D. dissertation, (Columbia 
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54. Starting and not f ini suing college is probably a stronger indication 
of some sort of personal proulems for the genius group than for the pop- 
ulation as a whole, s^nce these people surely have the necessary intelligence 
to succeed. . • 

P5* Sixty-nine percent of the college graduates wont on for further formal 
edu .ation; sthirty-nine percent of all the college graduates received Ph.D.'s, 
jjii.B.'s, or m.D. 's. Over a third of those listed as nigh school graduates 
also had courses at' trade, business, technical, art, or other specialized 
schools. Tnese are ;hl^her rates than .tnose of the population as a whole. 
Permaii, p* • 
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(kttsburg; Project Talent Office, university of Pittsburg, 19o4 



An idscil 361; of dai/ti for st sfudy which, is i;o dGfcnnin© ih© 

effects which both various- levels of education and ability can 

have on earnings would have three essential ingredients. It 

would have an accurate raeasure of ability, preferably intelligence 

1 

and achievement test scores. It would be for a group of males 

i 

which has an extensive earnings history, being at prime earning 

capacitjr of older at the time of the study, so that the effect 

of education over a long time ^an could be observed.^®* Por 

a study in 1966, one would like to have a group for which all" who so 

desired could have completed college before 1942, in order to 

minimize the disruptive effect if World War II on their earning ’ 

patterns. 'They would, therefore, have had to finish the .eighth 

grade by 1934. Finally, the prospective group should be broa.dly* 

based, so as to avoid biases. The younger the group was when 
# 

tested, for example, the 3e ss likely that it wouxd be biased 
. either through elimination of less gifted and/or wealthy individ- 
uals through failure or necessity of ’going to work or of more 
gifted and/or wealt’hy through their transfer to private schools. 

It was very quickly discoveied that there are few longitudinal 
studies for large groups of people. None of these studies have 
ability measures for a heterogeneous group, selected from among 
individuals as young as junior high school students. As has been 
discussed at length above, the Wolfle-Smith study deals with all . 
high school graduates from several cities and the Terman study 
traces the lives of a group with homogeneously high IQ*s. Since 
there is no adequate body of data on which to base the proposed 
study, I found it necessary to design my own survey, from which 
to gather mor comprehensive data. 
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In planning this survey, one additional constraint had to be 
taken into consideration. Transportation costs involved in find- 
ing sonool systems with appropriate records had to be minimized, 
thus limiting me to the Iviidcile Atlantic and New England States. 

Many school systems did not administer the necessary tests as 
early as the 1930 -s. Mew York Qity, a logical selection, proved 
unsuitable ’because of difficulties with the records, the high mo- 
bility, and duplication of names due to the size of the city. I 
tnen chedked several of the larger Connecticut cities and found 
that Hartford, Norv/alk and Waterbury had sufficient records to be 
used in the study and were willing to participate in it. 

Two concerns led me to search for records from private 
schools to supplement -this public school group. I feared that 
there would be a disproportionately small number of individuals 
belonging to the highest intellectual and social strata in attendance 
at public schools, especially in view of the tendency of a large 
number of well-to-do people in New England to send their children to 
private schools. It has also been observed that individuals 
with very hign incomes have a lower response rate to question- 
naires, probably because of reluctance to divulge the sources 
anf full extent of their incomes. Having too few representatives 
from the higher esohelon could cause my statistics to be mis- 
leading, due to chance selection of one or two unusual people. 

I ascertained that the Educational Records Bureau in Mew York 
City services maiiy private schools in the country with intelligence 
and achievement tests. Since their service goes back to the 
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thirties and they kindly agreed to assist wherever possible, 

I v/as able to find IQ records for several schools in the afore- 
mentioned geographical area. Four of these schools permitted 
me to use their data, thus adding to my sample a group of 

students who were, probably from families of high social class 
and income. 

The difficulties involved in attempting to find IQ test 
scores for students in elementary or Junior high school in 
the 1930' s Were extensive. Consequently the group selected 
for this study is not ideally homogeeneous. Bather, it is 
womposed of parts of classes from three different years. 

he bulk of the group, however, is the class which was to finish 
the eighth grade in 1935 . 

Over half of the sample is i from the largest city and 
capital of Connecticut, Hartford, which had an estimated pop- 
ulation of 177,740 in 1935. The great majority, if not all, 
of the schools which had eighth grade classes are represented. 
Since there were no Catholic administrated high schools and 
all those who entered the public high schools had to take the 
same intelligence and achievement tests, the students were 
from both public and Catholic schools. This part of the sample 
represents about two thirds of the males of the January and 
June eighth grade graduating classes of 1935, i.e. all of those 
Who participated in theoity-wide testing, which evidently 
excludes a number of absentees and all those in special edu- 
cational divisions (the blind, deaf, retarded, etc.-). In addition 
some graduates of the January and June of 1934 and the January of 
1936 ei^th grade classes were included.*. 
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The IQ and achievement test scores of most of the students were gar- 
nered from school board records . Other scores were found on the 

I 

perman records of student who were selected from complete class 

rolls. No subjects were used unless IQ‘s were available for the 
whole class. 

Prom Norwalk, which had a population of- in 193 ^ a group 

was selected from the class registers of all 9th graders in the year 
^ 9 ^ 5 — 36 , Since these students werein the last year of Junior high, 
the list selects subjects before the natural break where many students 
left: school permanently in order to go to work, i.e. before the sum- 
mer between Junior high and high school. Intelligence quotient scores 
were found for 245 of the 317 students in this class. The 72 stu- 
dents for whom no IQ score was found either did not take the test when 
the others did, had their records lost, wer^ot yet in the oity, 
or had moved out before the examination. 



Waterbury ^d a population , of 

93{,» One of these, Orosby, was an academic high school. The 
Waterbury portion of the sample was taken from this school. Test 



scores were found for ■ of. the .v males who are listed as having 
at one time or another been in the class which was to g^^aduate in 1939. 
Again, those for whom scores were not found ware apparently either in 
a different school system, absent when the test was administered, 
or their test scores were not transcribed onto their permanent 
record cards. The WaterjDury students are not a representative 
sample of all students in the school system, as their interest 
in college and relatively high IQ scores indicate. This group 
brings into the sample a larger ' 
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nTimber of individuals with high IQ's who are not in the highest 
social class. . . 

Several different intelligence and achievement tests were 
used in the various cities. . Hartford used the Otis Self- Admin- 
istered Intermediate intelligence test and the Metropolitan 
-Achievement Tests Advanced Battery — Partial; Norwalk used 
the Kuhlman- Anderson IQ test and the Unit Scale of Attainment 

achievement test; Waterbury apparently used the National in- 

o ■ 

telligence testj^'" and recorded no achievement test score; and, 

finally, all of the private schools used the Otis Self-Admin- 
istered Advanced intelligenced tests, ll-' r- •'•nr.::- 

V. ..... Since IQ tests use different standard 






deviations, grades other, than 100 are not directly comperable. ' 
The scores were therefore adjusted so as to make them all have 
a common standard deviation of 11.8.5 IQ points, the standard 
deviation of the Otis tests. The literature on the versions 
of the IQ tests that v/ere used in the 1930's is rather sparse 

• * • r 

with regard to the question of standard deviations. I have 

pieced .together estimates of the standard deviations of each 

of the tests from a variety of sources.^ The National scores' 

were brought closer to 100 by 11.85/19.5 times the deviation 

from 100 and the Kuhlman- Anderson by 11.85/12.0.^ 

Other informatior . in addition to IQ data was found for 

various subgi^oups of the sample. Por example, the Norwalk*- 

* 

students.' record cards include information on parents' education 
parents' names, student’s grade average, whether the student 
left school, and achievement test scores. Some of the Hartford 
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students' cards have parent's occupation listed as v;ell as whether ,;* 
or not, how often, and what foreign language was spoken at home. 

The year and month, if not the day, of hirth was indicated for 
all the students in the sample. 

• The tracing procedure was simple, although tedious and time- 
consuming. City directories were consulted for Norwalk, Hartford, 
and Waterbury as well as for several of their surrounding communities#"^ 
The student's name, together with each of his parents' names, was 

t 

checked. If only the father ' s- name was available, and no listing was 
found for him, all the women's names were checked to see if the 
mother might be listed as the widow of the father. All addresses under 
a given name were recorded. In addition to the directory check, high 
school class reunion records were consulted for each of the cities* In 
this way many people who had moved from the area in which they went to 
school were located. A list of students to be included in the 

I 

study was also sent to each of the private schools. These lists were 
checked agains alumni records and the available addresses were kindly . 
furnished by the schools. 

t 

In this manner an address for a person of the same name or a 
definite recording of the person's death was found for 70 percent 
of all the names for whom IQ scores were available, for an additional 
nine percent, an address or addresses v/ere found for a person j 

with the name of the individual's parent or guardian. Questionnaires 
were sent to each address recorded. This meat that 21 percent, 381 
persons, definitley never received a questionnaire. Whether the 
respondent was indeed the same person that was in the eighth gr ninth 
grade in the late 1930 's could easily be determined by matching birth 

for a complete breakdown of the addresses found. 



dates. See Table 
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THE RESPONSE 

0?ii6 P 6 spoii£ 5 GS "tiTi© ppivctlj© Slid, public school groups 

were 362 in number. There was a much higher response rate from 
private school students than from public school students even when 

"til6 p©rC 611153.^36 of* 3duP6SS6S 3V3ll3l3l6 fOP 1 j 116 fonH6P gPOTJip 

is consid.6P6d, • Tii6P6 is 3 sli^lilJ) s1J3l5isl5ic3lly si§nif*ic3n1j^ 
upward bias- in the IQ scores of those v/ho answered, about two IQ 
points for both groups# Q?he- standard deviation of each group 
of ‘ respondent s is similar to its source group# Of the - original 

9 

group 21 percent ' furnished usable lauestionnairee. Thirty five 
percent of those for whom there is no information that they did 
not receive a questionnaire (I was able to find an address for 

i 

either a person with the same name or the name of a perent and 

I 

the questionnaire was not returned from the post office) either 



responded 


or were 


reported 


to be dead. 
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X.. -.Hartford 


.... TABLE 

Original Group 
Norwalk Water bury 


Total 

Public 


Private 

Schools 


Answers 

Public Private 


:-82' 


111 


17 


1 


129 


5 


8. 


2 


82-93 


264 


59 


35 


358 


6 


53 


0 


94-105 . 


382 . 


75 


68 


525 


45 • 


81 


14 • 


106-117 


316 


63 


51 


430 


73 


104 


26 


118&V 


96 


31 


•57 


184 


72 


35 


39 


TOTAL 


1169 


245 


212 


1585 


2Q1- 


281.' 


81 



accompanying footnote; ' _ . 

1. Private school students; x = 112i;60, =13^04; respondents x = 

114.59, =_14.03i Public school students; x = 100.35, = 13,74? 

respondents; x = 103-55, = 13-10* 



%:8 

In, a study of Time magazine subscribers whose last names begin 
with the letters Lazarsfeld and Franzen observed, ’’The 

evidence indicates that answers obtained through a mail ques- 
tionnaire are appreciably .more informative — and therefore 
more satisfactory — than answers obtained by an interview.,.* 

On questions that involve a degree of activity, the mail answers 
are more qualified ('some' high school or 'some' college 
instead of ' completed. ' They found that 17 percent more 
refused to answer income questions in person than by mail, . . 
and that high income was more often divulged by mail than 
in person. These results were gathered by interviewing in 
person both people who had answered the original ouestionnaire 
and people who had not done so. . ■ . . . < . . ' 

There ^re several, studies which cast doubt upon the validity 
of income statistics for individuals from interviews. 

Summers analyzed rer-interview data generated by the Survey 

Research center of the University of Michigan in their Survey 

1 | 

of Consumer Finance. . .. The same group of people v/ere inter- 
viewed in 1951 and 1952. They' were- asked in both years what 
their income was for the previous year and the year before that, 
the ratio income" computed from the figures given 

for the two years in 1952 (called the "memory" ratio by 
Summers) and again using the 1952 figure .from that year's in- 
terview and the 1951 figure from the 1951 interview (called 
the "correct" ratio). Then, using the intervals .below, Summers 
set up a matrix with the interval from the "Memory" Ratio as the 
row designation and the "Correct" Ratio as the column designation. 
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When this was done, only t>2 percent were in the diagonal cells, 
that is, v/ere in the same interval for both their memory and 
the "Correcf answers. But the reliable answers( those on 
the diagonal) seem to be randomly distributed and they could 
find no demographic group for which as many as 60 percent were 
relia) 3 le. When the hypothesis that the reliaole respondents 
were a random selection was tested, it was foun^ to be true 
with **two minor qualifications. •• :^he reliable/ spending 
unit, heads are somev/hat; older and better educated than the 
unreliable ones.''^ Since the interviewers were not required 
to speait to the same person at both times, some of the in- 
congrueties may be accounted for by there being different mem- 
bers of the family responding in some of the cases 

but this goes only a short way in explaining 

the large number of units who were not in the same interval 
by both measures, 

isirken, Maynes, and i’reohtling found that in fewer than 
63 percent of the eases did a person interviewed in August or 
September give income iniormation which put him in the same 
income class as he gave in ‘'anuary or February when interviewed 
for a different study, -fhe income classes “Used were $^00 
wide from, zero to ^ 1 ^ 5000 , :$2,500 wide from Jjp5,000 to ^0,000, 
and finally ap. op eii*^ ended category from $10,000 up, "^'he two 
surveys compared were the Purvey of Consumer Finance and the 




J ,:10 



Census Quality Check, In comparison between 1950 income tax 
returns and the Census data for the same people, Miller 
and Paley found only 45 percent to be in the same income cat- 
egory on both responses when intervals of $500 up to $5,000, 

$1,000 up, to $7,000, a $3,0QQ and then ah open-ended interval 
of 110,000 and up were used,^^ They also stated that the var- 
iations in response appear to be random. ^'^^^^ile each of these 
studies is of a different group of people and none of them 
uses the same questionnaire for the original and the compar-. 
ative data, the evidence is weighty in support of the proposition 
that income data is not extremely exact. That there does not 
seem to be any particular bias as to what sort of person ans- 
wers most reliably is, however, encouraging, since this means 
that no known biases are introduced by using the income data 
at face value. If one assumes that the unreliability shown 
above is due to poor or hasty memory, my study also has the 
compensation that ^the iacome statements from the four different 
years might tend to cancel eacb..o.therrout for a given individual. 

a test of the reliahility of my own data, I 

compared answers to some of the questions on the questionnaire 

• * 

to information on the school records dating back to the thirties* 
For small subgroups of tne sample there is information to test 
crudely the reliability of five answers. The five questions 
which can be checked; are father's occupation, frequency of 
language other than hnglish spoken at home, father's and mother's 
educations, subject's grades in school, and the subject's education. 
'The evidence will be presented in that order. 
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There was occurpational data for the father on the school 

* • 

record cards of 30 subjects v/ho responded to the questionnaire. 

Thirteen of them had a response on the. questionnaire v/hich was 
exactly the same as that on the records from the thirties, Por 
another 12 the response v/as essentially the same, hut not iden- 
tical, for the remaining five, either there was a change in oc- 
cupation or one of the answers was inaccurate (e,g, •’mechanic" 
on the records and "laborer" on the questionnaire ) , In only 
one case would the difference in father's occupation, v/hen com- 
bined with his education, lead to his placement in different soc- 
ial classes, The answers correspond remarkably considering the 
vast difference between the time, place, circumstance, and author 
of the two records. 

The school records for 16 responaents had information on whether or 
not a foreign language was spoken in the home. The possible re- 
sponses on the records v/ere "n'ever, " "Part Time," and "Always," The 
questionnaire asked whether "any languages other than English was 
spoken at home by your parents?" and, if yes, v/hether they 

I 

were -u.sed "Exclusively, " "Often," or "Seldom," The only answers 

exactly comperable are "Never" on the records to "No" to the first 

part of the questionnaire question and the "Always" to "Exclusively," 

• , 

Three of the 16 were of this nature. Two could be definitely deter- 
mined to be contradictory (e,g, "Never" on the records and "Often" 
on the questionnaire). The other 11 are ambiguous due to the 
larger number of categories allowed on the questionnaire. In’ this • 
case eviaence on the agreement of the records is mixed, part- 
ially due to the lack of comparability of the possible answers 



and partly “because t'he extent to which foreign languages were 
spoken could easily change over time* 

/ 

Educational data is available for comparison for 27 fathers 
and 24 mothers of the respondents. Again the possible responses 
are not exactly comparable. Ihe record cards hove listings which 
include such answers as: ’'High School," "Junior High," "7," "11," 
"High School G-raduate," and "Fifth. Eorm, France." The ouestion- 
naire asked for years of school completed through graduate and 
professional school for the' father and through the twelfth ^rade 
for the mother. With the groupings that are used for the educa- 
tional factor in determining father’s social class in the Hol- 
lingshead index, 16 of the 27 fathers and 16 of the 24 mothers 
are in the same educational category on both records. An additional 
eleven fathers and seven mothers are witnin one categoryj while 
four fathers and one mother are two categories higher on the 
school records and one father is three categories higher on the 
school records. The inconsistencies were more often in the dir- 
ection of having the questionnaire response being lower than that 
on the records than vice -versa. The majority then, are in the 
same category on both recoras. A sizeable minority (19 of 51) 
are different. Most of them are at very low educational levels, 
using either record. Confusion or poor recollection about 
parents' educations evidently exists. This may be due to represt- 
Sion of the knowledge or to ambiguity as to the number of grades 
actually completed. Such ambiguity could be caused by night 
school courses or partially finished years of schooling. 

In conclusion, the evidence suggests that tne answers here are 
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no more t JflctxX fairly reliable. 

The average nimerical grade in j-unior high compared to the 
letter grade they "Mostly” had in "G-rammar School (1-8)" is an- 
other rather tinsatisfactory test for accuracy. Of 35 cases, 16 
were in the same range (90-100 = A; 80-89 = B; etc.). The Ques- 
tionnaire figure v/as higher, in 16 cases and lower in. the remaining 
13 cases. This test is very weak, since we are comparing grades 
1-8 to grades 7-9» and after a lapse of 25 years at that. Rem- 
embering grades in the first few years of school is indeed a 
stringent test for a 45 year old man. Therefore, little credence ’ 
can be given to this test, one way or the other. 

finally, there is information for aome of the students on 
whether they graduated from higri school or left before graduation. 

I 

While the graduated information is accurate, the "left school" does 
not necessarily mean that the studait did not finish high school, 

* 

since he may have returned to school at some later time. Of 
those that responded, 109 are known to have graduated. In each of 
these cases the response to the questionnaire was that they had 
graduated. There are 20 for whum there is a recording of the student’s 
having left school. Of these, seven indicated that they finished 
high school and 13 that tx*ey did not. Of tx ese seyen possibly 
inconsistent answers, three assert that they went not only to col- 
lege but also to graduate school. One states that he v/ent to night, 
school after the war. One admits to having received mostly C's 
in high school, one to mostly B's in high school, but said he 
had some trade school, and the last claims two years of radio and 
electronics 'training after high school. In other words, each 
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of .the seven has answereu other questions in such a way as to 
make his answer, which could seem to be an inconsistency in fact 
the truth. Therefore, the answers to the education question seem 
to be v^ry reliable to this .observer. 
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Footnotes *— Section 2 



1. Femciles were excludea for two reel sons: their participation 
^2 labor force is often sporadic and is not a high proportion 
of the group at any time; also, women are very difficult 
T over time, since : their' names change v/hen they marry. The 

latter was probably the decisive reason for their exclusion be- 
cause once the problem of handling labor force participation was 
solved, very interesting resiklts would undoubtedly be achieved, 
la. IQ as a measuring device for inherent /ability has had a great 
deal of criticism in the last few'yeurs on at least two scored 
First, uhere are many sorts of ability and one score, at best, 
cannot give a full picture of an individual’s abilities in all fields 
Second, most, if not all, IQ tests can be successfully attacked 
as not being devoid of cultural bias. Those children who grow up 
in noiies v/here verbal qualities are stressed and a wide range 

passes through the air do score higher than children 
v/ho do not have tnese advantages. 

In spite of these criticisms IQ is the best 
ability available for large groups of people, 
a cultural bias, IQ serves the purpose of this 
desired variable is ability in the ' 
potential.' In addition, there is a 



me;: sure of general 
Even if there is 
study, because the 
iorm of its effect on earnings 
ocial class variable included 



IS ■thaj each individual’s Ig will be compared, in eggeot to the 

class. J?or a further discussion, 
see Hunt'e dissertation, Cnapter 1. 
lb. 



• » # , 

2. After questioning the director of Special Services, who in 
turn queried retired and present administrators of the school 
system, it co^d not be aefinitely confirmed which test had been 
used. The National was given in Waterbury in the early 1940* s and 
It IS assiMed that thiis was the same test used earlier. 

3 • 



original IQ is greater 

than 100, IQ - *9675 (IQ - 100) + loo for Norwalk and IQ-J^ - .6077(10 

if IQ is less than 100, IQ* - lob - , 
WatIrbuSr ^ Norwalk and IQ* = 100 .6077(100 ^ IQ) for 

5. 



6. See Appendix for the full questionnaire. 

7. See West, Appendix for the Time Survey questionnaire- 




9. Some questionnaires were returned unanswered with comments as 

+? excessive length of the questionnaire in spite of all efforts 
to keep It as. -short as possible. ox an eiiorts 

10. Paul P. Lazarsfeld and Haymond Pranaan, "The Validitv o-F Ma-ii 



footnotes Section 2 p,2 



11. Hobert Sumners, ^ ijcono metric I nvestigati on of the Size 

Distr ibution of Li f e t i tn e ' Average Annual Income^ Stanf ord i issued 1 

D7 tEe Stanford University Departraent of Economics, March, 1956). ' 

12. ibid., pp. 32-33 • ' ] 

13. ibid., p, 44. | 

14* See M.Gr. Sirken, E.S. Ma^-nes and J.A. Prechtling, "The Survey 

of Consumer Pinancet, and the Census Quality Check, " in An 
Appro isaJ of th e 1950 Census In come Data , Vol. 23 of Studies in 
I ncorae < ,.nd ' Wealth T^^rinc eton ; Princeton University Press, National 
hureau of Economic Besearch, 1958), pp. 127 -.l69. 

15. ibid., p. 142. 

16. Herman P. Mller and Leon It, Paley, "Income Reported in the 
1950 Census and on Income Tax Returns, " in An Appraisal of 

the 1950 Census Income Data , Vol. 23 of Studies -in Income and 
y/ealtETPrinceton; Princeton University Press, H.B.E.R., 1958), pp. 
179-201. Seejpp. 197-198. » PP. 

17. ibid., pp. 199-200 

18. The records showed this mon to be a plumber and the ques- 
tionnaire response was "accountant. " Since the auesti-.nna.ire 
directs the responder to answer in terms of the "People who raised 

you, whether or not they were actually your parents, " this could be the 
explanation for the difference in some of the I'esponses, although this 
particular individual aid check "father" and "Mother" for the 
answer to "Who: raised you?". 
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Tiiere are many problems invcmved in tryin^; to determine the- 
effect of education eariiings, which are due neither to people's 
diversity, the difficulties in determining the^ proper functional 
relationship hetv/een the variables, nor even to gathering* adequate 
data, but rather arise from the necessity of quantifying and 
defining the variables themselves. So that the rea.der can better 
liho :rooul 1n'j of thin nlmly, a dincunniou of hov^ some of these 
problems were dealt with is necessary. 

Earnings itself is one of the most troublesome variables. 

This is true .whether ’the individual is self-employed or hires 
out his labor. The major problem when dealing with individuals 
v/ho are self-employed is how to separate returns to their labor 
from returns to the capital that ti.ey have invested in their ■ 

f 

business. One would not want to treat two men the same if both 
had earnings of $10,000, but one owned a $1,000,000 factory 
and the other ov/ned $5,000 worth of plumbing equipment and 
parts. Inherent in this problem is the question of determining 
how much capital is actually involved. Does one, for example, 
include "good will" as part of c^tal or merely reproduc- 
ible goods? This is especially critical in considering the 
capital involved in a professional man's (doctor's, lawyer's, 
accountant's, etc.) business. As an’ alternative one may opt for 
using the amount invested as a measure of capital. In this 

case, retained earnings would have to be treated as part of 

. % 

% 

earnings and also as part of investment. This is probably the 
best theoretical solution but has great practical difficul- 
ties, since people with small businesses often do not keep 
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^aeuuato record, for .uoh calouxation.. if direct investment 
plus retained earnings is- used as a mea.-ure of capital, there 
is a problem of appreciation and depreciation, both from overall 
price changes and from fluctuations in particular markets.^ 

For this study, the data available for use on this question 
consisted of answers to questions on the profit of e selfi-owned 
business, its worth, the profit left in, and the profit or 
wages taken out of the business. ^ .Gross earnings was assumed 
to be equal to the wages, salary, and profits taken out, plus 
the profit left in the business. 

Since the only figure available, on which to base the por- 
tion of gross earnings due to capital was the answer to the 
very general question mentioned above, there is no way to treat 
the various problems of how best to define the amount of cap- 
_ ital invested in the business. A very detailed history of 
each business would probably provide the best set of data to 
use for a more adequate estimate (if enough people would ans- ' 
wer such an extensive query) and a second best method would 
be to ask the single question on the worth of the ousiness, 
which was used in this study, prefaced, however, by several 
stata^ata of principles explaining how they .should dditve-.te^^.esti„.l 
After the size of the capital involved is decided, there 
IS still the difficult question of what interest rate to use 
in determining the earnings which can be ascribed to the cap- 
ital invested. Several different interest rates have been 
used in Similar problems in the literature. ^ Eight percent is ' 
the arbitrary choice for this study. Hence, eight percent of - 




he value of the business .as deducted from gross earnings 
to determine earnings from labor for self-employed men. 

A test of the sensitiveness of the sise of adjusted earnings 
to the interest rate used shows 



In comparing the earnings of individuals, the earnings 

rate is the best uiiit of comparison.^ Other difficulties 

are associated with this type of calculations. What pioportion 

Of the time spent on the road by a traveling salesman should 

be counted as hours worked? Should the hours spent in a charity 

ward by a doctor be included as part of his working day? How 

should the worked performed by a spouse in a family business 

be treated? for this survey, answers to the questions about 

the number of hours per week and weeks per year usually worked. 

were taken at face value, since no evidence was available 

With Which to derive some other estimate or adjustment, for 

who were self-employed and whose wives worked in the 

business, U2.00 per hour worked was deducted from gross 

earnings since the gross .earnings were defined for the man 
his wife. 

Once a figure for earnings per unit of time worked is 
established, the ugly proolem of how to treat what has become ' 
widely known as .-fringe benefits-- springs to the fore. I'he 
amount of time contractually paid for, out which is not actual- 
ly worked, variea Widely. Such time includes paid, vacations, ' 
paid holidays, coffee breaks, time for medical services, sick' ' 
leaves, and numerous others. In the United States as a whole, 
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these have a value of 

5 

Other fringe benefits include pensions, health insurance-, 

, /etc. 

accident insurance, -bonuses, premium pay, legally required|nsureances, 
This study has data on paid holidays, vacations and sick leave, 
but not everyone answered each of these questions and some 
of the answers are indefinite. Surely, if adequate data were 
available, the equivalent of the paid time not worked should be 
added to earnings. The cost of other benefits, 1 would argue, 
should be included at the rate of tLeir cost to the employer. 

Others argue that since the employee does not have a choice 
as to v/hether or not he v/ill "purchase" such benefits, they 
do not have full value to him. 'Therefore, they conclude, these 
should not be included at more than 75 (or some other figure) 

I 

7 

percent of the value. Since these benefits are often created 
by the collective bargaining process just as wages are, it 
•seems arbitrary to conclude that one part (wages) is full value 
and another (fringe benefits) is only part value. Moreover, 
those who argue in this way have a difficult time trying to 
defend any specific discount figure chosenn 

How to treat fringe benefits for self-employed persons creates 
a further difficulty. What is the meaning of "no" paid vacations 
if the individual only worked 48 weeks? Again, I was forced 
to take the answers at face value, bince I am computing earn- 
ings per hour worked, this is self-correcting in the case of 
the self imployed individual as his earnings are merely spread 
over fev/er weeks. 




f 



3:5 



In this study, t. en, no uieusure of fringe benefits other 
than pay for time not v.orkeo is used, and even this is not used 
in ail cases due to the incompj-eteness of the data. Ideally 
earnings per hour would take into account all fringe benefits 
and periods of unemployment . To determine lifetime earnings, 
a complete history of • employment, vacations, holidays, unem- 
ployment, periods of ill health and whether they were paid for, 
capital invested by those who are seJ f-employed, and length of 
time worked would be used. I approach this ideal as best I 
can, considering people's memories and their willingness to 
* spend time answering questionnaires. 

Since the primary interest of this study is the effect of 
education on earnings, education must also be quantified. 
Education is a quite heterogeneous concept. One can measure 
it in several, non-exclusive units: hours, days, years, dollars 
of expenditure, years of specific types, degrees and diplomas 
received, information learned, education of parents, number of 
courses taken, etc.. Each of these has relevance and each has 

O 

probably been used at one time or another.^ In this study, sev- 
eral measures are used. Years of formal schooling, months 
of training either on the job, in trade or technical schools, 
or by the military; expenditure on formal education; and educa- 
tion in the home as represented by parents’ education, E>-pen- 
ditures on education is a proxy for quality of education. Th( 
idea of time units of education being homogeneous is one of the 
strong simplifying assamptions which most authors in this area 
of investigation to date have felt impelled to make, 
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duo *fco lack ol o'fciier data* My study will try to alimiiiat© 
this assumption by diff erentiating . students through measures 
of ability and backgrouna and- by differentiating education 
tnrough measures of expenditure. 

Various types of training are not diff erentiated, nor are 
their costs considered in this study. ' It is assumed, by de- 
fault, that they are equal in value and cost. On the job training 
has the cost of a lower salary while the tmining is occuring 

as does military training (lower tnan that; -for civilian" employment ) . 
Formal courses in technical or ousiness schools are often under- • 



taken wrile working full time, so tne earnings foregone may 
be less than for the above types of training, but such education, 
has often a direct cost which offsets this.^^ -^'or tnose who 
undertook full-time training at private institutions, this 
assumption of homogeneity does understate its cost relative 
to other training costs. 

Education which is achieved through informal means such as 

one’s own reading, discussion, or family influences is more 

11 

difficult to quantify. It is, nevertheless, extremely 
important. Ihat this is b. ing fully realized today can be 
seen in the current emphasis on the use of early formal schooling 
as a weapon against the self-perpetuatiing "cultural poverty" 
of many of those who have veiy low incomes. Two factors, ' • ‘ 

parents' education and father's occupation, are used in this 
study to partially represent learning in the home, ‘-^'hese also 
affect income directly through the occupational opportunities 
which they may bestow upon the young man — assistance in " 




3*7 



fi-nding a first job or capital to start a business, for example* * 

13 

I'his latter is inaeed an important matter. . . 

When correlating education with lifetime income, consideration 
should be given to the timing of that education. On© cannot 
expect a college degree earned at the age. of 40 to have the 
same effect on lifetime earnings as one received at the age 
of 20, since the latter individual has 20 extra years in which ‘ 
to derive the benefits of that education. Timing would even 
affect the relationship between education and income in any 
one specific year. A lawyer can be expected to earn more, 

peri bus, ten years rather than one year aitc^r earning 

¥ 

his degree. Since "no information was gathered in this study 

on the time sequence of education, this problem is ignored here. 

I originally ^loped to find a group who would have potentially 

finished college before World War II in order to minimize the 

probability of widely divergent time paths of education, but 

given the '’geographic restriction, it was impossible to find 

such a group for v/hom IQ test scores were availaole. 

* 

The effect of occupational choice on earnings has caused 
great troubles for other studies. It is obvious that occupa- 
tional choice has a bearing on the relationship between education 
and earnings. One has only to thins of the minimal earnings 
and extensive education of most clergymen to see this. While 
trying to correct for the effect of individual occupational 
preference, many over-compensate by attri outing to occupational 
choice differences in earnings which rightfully belong to 
education. This type of error is one of the major faults in 




Inclusion of a 
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several of tlie case studies discussed above. 

variable for occupation or exclu£;ion of those in certain occupations 

would bias the estimates of tne average effect of education on 

earnings. In order to avoid this sort of error, occupation is 

16 

left out entirely in this study. 

Ihe final, but certainly not the least important, problem is 
how to determine lifetime earnings. Agan, even the ideal is not 
easy to define. At what age shoxald the record of earnings be 
begun? Should "earnings" from mowing the lawn in front of the 
family house at the age of ten be counted? Some have picked 

2 5 years as the age to begin this calcixlation, implicitly assming 

' 17 

that formal education has been completed by that age. Others have 

used 14 years of age for a starting point, as has been pointed 
18 

out above. The blending of full-time school into part-time 
work by many individuals makes a' cutoff point for the "end of 
school" difficult to use empirically. The difficulties of data 
collection add considerably to this problem. Only a longitudinal 
study with annutal reports from a pre- or early-teen age to death 

IQ 

would achieve full data. 

This survey has earnings figures for four years over a 16 
year span (1950,1955,1960, and 1965). The quality of these fig- 
ures probably decreases somewhat in relation to the length of. 

20 

•time between the earnings and the survey. The assumption that 

* 

the actual earnings of these individuals changed at a steady 
rate between each observation for this period, yields a total 
equal to the area under the line connecting the figures (ABCD 
in Pigure ) for the four years. 21 




is a very rough estimate of the earnings of individuals, 

but less likely to introduce error thi^n ’any other assumption. 

In a few cases income . in one of the middle years is below 

ei.her of its neighboring years (for example, 1955 earnings are 

lower than 1950 or I960 earnings). It ’//ould appear that this 

is a temporary situation for the indiviaual — a “bad" year 

« 

rather than an indication of a steaOjy* decrease followed by a 
steady increase' for the ten year perioa. aince each of the four 
observations availaole is so heavily weighted, it seemed that in 
such cases earnings would be cesser estimated by using some 
modification of the steady change asfumption. It was decided 
to use a figure half way between that derived by ignoring 
the low number entirely and that derived by making no correction. 
Thus, half the area of the triangle ABO in Pigure'SAwas included 

with the area under ABCB as earnings (or half the area of BOB in 
Pigure 33 

Having an estimate of each individual's earnings for a 16 
year period is not sufficient to determine the lifetime effect 
on earnings which is to be derived from additional education, al« 
though it is a larger proportion of actual lifetime earnings of 
individuals than anyone else has achieved to date. At this point 
it is worth while to make some much stronger assumptions about 
the earnings of my sample for their X'^o^^T^ctive years other than 
those between 1950 and 1965, 
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There are two periods to be estimated, the years between I934 pr-’ 
1935'. when the individuals were selected, .and 1949 and those 
between 1965 and retirement, Por the period from 1935 to 1950 an 
estimate of constant dollar earnings was made based on the following 
data; the length and dates of military service, • rank when leaving 
the military, years of education, earnings in 1950 and any com- 
ments about this early period which were volunteered by those ‘ 

24 

surveyed. On the basis of his questionnaire, each. respondent 
was regarded as either in school, in the military or at work' in 
each year during this interval. It was assumed that all education 
was contiguous in time I unless military service intervened or it was 
specified that this was not the case. ' Earnings of those i’n school 
were assumed to he zero during hi^h school, 12.5 percent of the ave- 
rage earnings ofproduction workers for the given year during college, 
and 25 percent during professional or graduate school. 

Po3? the duration of military service, earnings were assumed ' 
to be equal to the base pay in the specific years served for 
the highest rank achieved by each individual. The bonus for 
overseas duty was added for all personnel during the years 1942 
through 1946, The allotment for housing a.nd subsistence (assuming 
dependents, where this was a consideration) was added as this was 
assumed to equal the value of these services when actually supplied 
by the military , Using the highest .rank achieved overstates earn— 

4 

ings in many cases, but the exclusion of such bonuses as 50 
percent flight pay leads to underestimates in some cases, there- 
by somewhat balancing this out. Since there was no way of knowing 
at what rank a man entered or how fast he was promoted, this seemed 

• .r ■ 

to be the simplest assumption. 
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The estimate of all earnings for non-military employment’ • 
was based on 1950 earnings -for the inrjividual and gross average 
weelcly earnings of production workers for each year' in this 
period. The ratio of a subject's 1950 earnings to average 
earnings for production workers in 1950 was applied as an index 
to the average earnings for production workers for each year 
worked in the 1935-1949 period.’ For the years before 1942, 
the earnings were reduced to account for the high unemployment 
rates of those years. 

Since the unemployment rate for teenagers has always been 
significantly higher than for the general population, the global 
rate would not reflect the probability of unemployment adeqiiately. 
Unfortunately, no source of unemployment by age for this early 
period seems to be available. Therefore the total unemployment 
rate for males 14 and over for each of these years was increased 

by the average of the ratios of the unemployment rates for 14-19 y 

year old males to the rate for all males for the years 1948,1949, 

and 1954. These years were chosen for their fairly high unemploy- 
ment rates. The group Purveyed- wa^ no 'longer>hi^.edn'aget/;'by by 
1942 and the unemployment rates had decreased to such an extent . 
that no reduction wds made' for possible unemployment for the 

' 2f 

calendar years 1942-49- 



footnotes 



— Section 






1. !i?iie question of the value in 1965 of a coal mine purchased 
for ^100,000 in 1936 would be an example of both these problems. 

2. Seel appendix ,, .p. . t • ^ - flu. . f 

Becker, p. ;.Hunt, p.--"' ; Miller, p. 

See Morgan, et.al. for a full discussion of the advantages 
of hourly earnings over total earnings. 

5. 

6. Ear exaijaple, ansv/ers- such as "All" or "All legal" to the 
questionsoi how many paid holidays they are allowed. Surely 

7. 

8. Schultz uses days and hours in his article "Capital Formation 
by Education"; see table ._for ah. extensive listing of how 
other authors measure education. 

9. One exception has been the work of Shane Himt in his essay 

• and dissertation discussed above and his forthcoming "Quality 
Variation and the Returns to- Educatioh" for the Symposium on 
the Economics of Quality in Education at the American University. 

■ See also Allan M. Cartter's work for discussions of the variation 
. in quality, even though it is not used in the same sort of context, 
e.g. "Qualitative Aspect of Southern University Education", The 
Southern Economic Journal , (July 1965, part 2), pp. 39-69. 

10 . This was more often the case in the’ period when those in 
this study were being educated than is now. thh case due to 
the vast growth in public junior colleges and adult education 
facilities. Offsetting this is the availability tc many of-'”! 
those "in 'this fetydy'^of educational 1 subsidy under the'''"Gi Bill'" 
of Eights", but the law recently passed prividng for a peace- 

^ time or cold war -"GI Bill of Rights" will swing the availability 
^ of free education of this type back in favor of the generation 
^ following the one used in this study. See Becker, chapters 
II and III, for one theoretical discussion of fuch training 
and its effect on income and e^^penditures. . 

11. See.' Fritz Machlup, The Production and Distribution of 
Knowledge in the United States (Princeton;' Princeton Univer 
sity Press, 1962), for a valient attempt to quant jfy on an 
appregate level all the resources used in the production and 
distribution of knowledge. This does hot help, hov/ever, in 
the immediate question of quantifying individuals*’ education 
through informal means. 

12. Marshall asserts: "The most valuable of all capital is 
that invested in human beings; and of tnat capital the most 
precious part is the result of the care and influence of the 
mother... "p. 562. 

13- See p. c. above. 

14. Becker, p.86 including fn. 25. 

15. See p. and Table 

16. Occupation comes in tangentially through the difference 

in the cost of various sorts of educ.;tion. An attempt ±s made 
to- take these cost variations into account when quantifying 
educational expenditures. 

17. This is used by Miller, . The fact that Ph.D.'s 

average year? and M.D. 's. : years of .-age at..cpmpl.e.tipn of 

"y "ti^eir studies shows that this assumption is not universally 

true. See 




for data on age at receipt of these degrees. 
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Reading List 



Economies 550 

Kuman Resources and Eeonom:lc Growth 
Investing In Peopltt 
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Wrlttio CkMMiitp of DltcusMnts 

A. Hinnick on Kark ilaug 
J. L. HsMor on Bmnj Johnson 
D* DoVomts on Ihouo Vox 
J» A* Wilton on Edward Daniaon 
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T?orIcshc: > oti the Econon i cp of Hucigii Re sources 



Sucinary of Mark Blaug’s Presentation 

”Man?wer Piaming vercnc the Ikite-of-'Slaturti Approach” 

22 Pebra^ry 1966 



JSaepoyar forecasting (MoFc) vs« Hate of Pactum (RoEo) 

Approach to &c problenss of (national) cducetiorio 
A. tJs.npocrar forecasting: The mothol is one which first, attempts 

to predict the levels of trained taonpower that will be required 
to rcr.cb certain predetorcined targets of economic gren^th etc , 
and thei? nttesipts to translate these cianpcwer needs into require- 
ricnts and progrcias to be -niorced tn the nation’s educational 
systc'i to neat these need.?. 

Bo Ivite »*>f return: Ihis meth.cd attempts first to determine the 

future stream of costs anl benefits that accrue to additional 
cducaticr. (in this case) and to then determine that rote of 
retur n ’:d:ich will reduce (or discount) the two streams to a 
net preernt value of aero, ioCo, FoFo of Benefits - PoVo of 
Costs « Oo l!tc qscumpticn is that those advocating this approach 
would enforce requiramente and programs on the educational 
systc;;- th.at would c:c^lc:lt those areas of the educational system 
having i:Iu' higliest rate of rcturrec (the use of the word “enforce” 
is, cf course, statitig both approaches in their cretremeo) 

C, Some Differences bett-7CGa >IF 6. Rll 

lo W? decs not ccnccrn itself with the cost :>f education or 

cr^cn vritli t*«e benefits of it, £ar £c; whereas, PJl i.s critically 
concez"ncd with the ccsto and benefits o 
2o tin 5.S much more policy- oriented than is REo 

3. IE? “tells” hew mi*ch and where to invest in order to get 
“needed” catpewer, RE ”tello” only where to Invest in 
rcspcr.ee to high RR. 

4. aO look at the pure or entreme view of those advocating 
Xd? or X'Pv, one can consider the polar views each has of the 



world; 



The Polar View 
o£ MP’ers 






The Polar View 
of RR*ers 



4 “ 



A world of perfect 
co?i[^ltocntarity 




Educational 

Syst eta 

Characterised by; 

1. Great (total/ 

Inflexibility eg: 

a) fl:' 2 d student- 
tcccher ratios 

b) filled plant 
capacity 

2. Studentc xjho are 

non-cccnoisiic in 
choooirg subject . 
field i^^oinot 
influer aed by 
prospects for 
future Cv*3rningG 
coots cf educatione 



Production 

Syoteia 

Characterised by; 

1„ Great inflc::ibility 

2o Perfectly inelastic 
dcoands for differ 
ent classes of 
skilled St profess- 
ional labor i*c.; 
|to substitution 
possible bets?ecn 
skills 

3* babor Siarkets are 
very imperfect. 



A world of perfect 
substitutability 




Educational 

System 

Characterised by; 



Production 

System 

Characterised by: 



lo Great Flexibility 1* 

2, Students react 

completely & « 

immediatoly to 
changes in income 
and coat prospects 

3, Irrevocable vocation- 

al decisions are ^ 

delayed as long as 
possible e*g, age 
18-21 



Great flexi- 
bility 

Perfectly 
elastic demfl'* 
& perfect sub 
stitution of 
skills 

Competitive 
labor markets 



3, Very early (age 11-15) 
placing of children in 
vocatif nally orientated 
"tra-ilc: ** from which 
they c^n not switch. 



5o Thus- MoX’o sees a very? inflexible and rigid world whore tliere la as 
much as a 10-year lag (or required lead- time) cm effecting changes 
in manpewer; whereas, gE socis a very flexible world where the lag is 
only 2 to 4 years. 



IX. Blau^^ then indicated that most RR research has been done in UoSo and most MF 

research in VoJCo and Eurepe, He feels this is not surprising since H.S, tends to 
be far more flexible then the in terns of the educational system and labor 
market character is ?:ic 0 indicated in C-4 above. Note tlie word “tends”. 

He then diccunsed the situation in the UoK« especially the rigidities in 
their educational system, for example; 

1. the early placing of children in vocationally oriented trades (with 
very limited ability to switch). 



the hiatoir;’ of excess deisaad for higher ©ducaticitt not eliciting 
an incretise in supply o 

the a.rtifitta? and iciperfect distribution of tlie existing supply 
to tlie existing demand, 

Blaug pointed cut that in a *'aore” rigid world one paid a ouch 
higher price for wrong manpotjer forecasts since the marhet could 
not (or would not) adjust to correct mis takes 5 x^hereas, in a 
'tore” flexible world the oarlcet would mal:e the necessary ad- 
justments . 

In light of this higher cost for xwong forecasts, the ‘We” 
rigid countries should be the last to practice manpwer fore- 
casting, since by its very nature IW cannot be perfect. In 
fact, Blaug suggested that JIF x^ould most likely “always" be 
quite wrong due to the fact tixat we (economists, et.al.) cannot 
accurately: 

technological change either in: 

a) br^>ad terns i_e : industry by industry, or 

b) specifically factor by factor 

(!?lKit is we need to be able to predict the exact production 
function for each industry and this can not be done*) 

requiretaents into exact educational require- 
mai:ts aiid programs* 

Blaug therefore advocates, tdiat as an alternative to either 
W or Eli per so, that all nations should try to make their 
aducatiiaxal. and productive systems more fleiciblc by, for 
dainple; 

1. loprovad vocational advice to students, 

2* Improved and expanded ncm-school training, that is, “on 

the job“ training, industry on union sponsored training, etc. 
3* Increased flexibility witlx the educational system through, 
for oxv.innle, team- teaching, new devices (T7, etc*), more 
flexible plants. 

4* Encouraging free choice by students of subject areas and 
allowing “switching" as long as possible. 



Kg suggested that tho above (XV- A) should be done in under- 
developed countries particularly, uhere coiisideration should 
also be given to sending more students abroad for their 
specialised traiaingo 

In general, he felt: that nianpcii^ar £orecastini» (as opposed to 
taanpcwer planning) should not even be attempted in most 
countries o l?£5tious should, instead, attempt to iji 5 >rove the 
autoniatic ’t-jorhings o£ the markets for Gducation and for labor 
and tiie interrelations batejeen themo He implied that if this 
^?ere done, rate of return considerations by the participants 
of the teo markets x^ould insure the more or less automatic 
satisfying of changing manporjer requirements « 



Sufficiary 

o£ 

Harry Jolmson'a 



ECOHC^CS OF fHE BRABI »MXSJ? 



Prepared for Economics 968 
by 

John Msldcr 
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Considerable controversy lias developed in the world — and especially 
in England and Canada — over the so-called "brain drain," ttjch of it, 

according to Johnson, is due to naeionaliatic feeling, and, to some extant, 
shoddy economic analysis o 

Specifically, brain drain means fche movement of people from one 
geographic area to another « And in the sense witklti which today® s con- 
troversy is centered, it means ffiovemants across national fcoimdarlese X*ne 

term brain drain” is^, itself, a loaded one which indicates something "bad” 
results from the movement « 

However, as Johnson point cut, the irnova is not for those waking 

it since they are doing it of their o^m choice, and, presumably, to take 
advantage of batter opportunitieSo Johnson also objects to the brain drain 
concept at this level on the grounds that it defines implicitly a personas 
"worthwhileness" in therms of education » 

He Bays those using this type of reasoning are trapped by feelings 
of nationaliSKo They think in aggregate Instead of per capita terras, and, 

furthermore, are defining welfare economics in toms of geography instead 
of people „ 

Xn this conteKt, maximising living standards means maximising them 
in relation to a particular geographic a?:ea„ But this is not an economic 
viewo There is nothing about national boundaries, he points out, which says 
they are perfect in an economic sense, Sogo they ccaitain all that is necessary 
for progress o Thus, international specialization — and flows of manpower 
across boundaries — are inevitable « 

From a historical point of Johnson notes that such movements 

always have occurred^ And from a developmental point of view, they also have 
contributed to growth, he saySo 
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Supporting the latter statement he cites a recent study by Klndelberger 
of contemporary labor asovsments in Europe, Kindelberger undertook the study 
to teat tv70 theories of growth: one claims that growth can be stimulated in 

a "deprived” area by intensive inflows of capital; the second posits that 
grot^th can he stimulated by using migration to arrive at the correct resource 
ratioiio Based on his study, Kindelberger claims the second theory best 
explained the recent gro^iTth in southern Europe, especially southern Italy, 
an area which had witnessed a large outflow of labor to the prosperous north, 
K5„ndelfoerger concluded the labor outflow induced a factor adjustment in the 
south which led to a more capital intensive mix. 

Johnson says the brain drain syndrome found a fertile seedbed in 
England for two reasons: (I) the government set salaries instead of allowing 

market forces to work, and (2) in order to roaintaia some vestige of a *^ajor 
power” status, the government eiigaged in huge, scientific projects, several 
of which x^re unfeasible o Against this background, the brain drain fears 
grew because many of the country's top researchers x^ere leaving to take 
higher paying positions in other countries , 

Johnson eXaipis the brain drain proponents overlook several factors. 

Ore of the most obx;ious i® that brain draining is a two-way street and 
ci.mitries auch as Britain and Ganada have overlooked the inflow of manpox^er 
ivtto their countries , Xn both cases, he says, the inflow is significant and 
p::obably outweighs the outflow?, 

Secondly, he points out that education today extends several years 
b eyond graduation and in many ca^'es the so-called outflox^r is merely a stage 
in the educational process » Many of the young Ph,Do*s counted as lost in 
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the brain arain leave to continue their education. Their return, however, 
often is not taken account of. 

Thirdly, Johnson says that for nany education is a tool with which 
one may escape poverty. For those who pay the bill, this may be a worth- 
while expenditure, especially if the beneficiaries are their children, If 
there is a Iosj: and Johnson admits there rmy be one in foregone taxing 

j^otential — this can be recaptured by financing education through loans 
instead of grants. Sven in this case, the loss is not so great as noany 
brain drainers might suppose since the person who moves takes his children 
with him, thereby reducing the region’s education load. 

From a T?orld welfare point of view, Johnson says that on a marginal 
basin tnereis no loan involved. If we assume a person’s marginal productivity 

ec ittls his wage, then if he moves to where his u^irglnal productivity is greater, 
the world benefits . 



Also, if the person emigrates his native land does not lose the benefits 
of his research since they will be easily available, and, furthermore, the 
benefits wll/. be available at no cost to his otwi country because the host 
ccuntry will be financing the research. 

Lastly, Johnstin points oat tliere laay be soise personal externalities 
associated with Imvins great minds reside in their own country. In other words, 
there nay be aorao specific benefits peculiar to each individual. 

»it this moves one into an area where identification and quantification 
are extremely difficult, end takas one a far distance from the original sense 
of loss to a nation generated by proponents of the brain drain. 



Susaa^ry of Thomas Fox*s Fresentation and Cormexats 

”Th^ Production Fimcfcion of Education*’ 

16 February 1966 

The central area oi: investigation of Fox*s paper concerned 
the possible formulation of a x>roduction function for the school 
system of the city of Chic4!,.go» The author sketched out the hypothe** 
siaed production function as follows; 

(1) Q * f Vjjij, ) where the v’b represent a host of 

imput variables, the s*o school building age and the t»s 
schoolteacher’s ages,. 

Data on the variables was gathered for the Chicago school system 
for the early 1960* o* The actual definition of the v inputs were many, 
but they included average class size, level of teachers education, socio* 
economic variables, enrollment and par pupil es^penditures, 

Q or output was defined in an arbitrary way to include the con- 
sumption value of school, drop out rate minimisation, vocational pre- 
paration the proxy was index of student employment), continuation 

O.U schooling, scores cn two student achievement tests, and percentage 
planning to undertake post high school education. 

Finally l^osc lande the assumption that schools would attempt to 
m-axlralse the above defined output „ A regression was run to determine the 
Beta coefficents, 

Tlie results from his study, to quote Fox, show that, **there Is no 
tr>anlngful production function for the city of Chicago*'. This is derived 
from the fact that school administrators do not attempt to maximise output; 
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instead their obje:;£ is to equally distribute inputs to all students throucb** 

cut the Chicago system, £n other t^ords, the partial derivatives; dq/dv^ 
dv^, etCfl 'i^ere rendered ueaninglosi' for all the varlablea except hulldiri^ 

and teacher age «hlch were beyond the control of adniinistratlon. In 
short j expenditures ■^ 7 sre not being nlloc/ited to the. v*s xsliicli contributed 
the iTfOSt to output, 

The general line of criticissss and co 2 ?xc(en'.s covered three tmlw 
araas: the selection of input and output v?.*riable8, tne CKistcacci or 

non-existance of the production function, and poi^nihle new tasting techniques o 
Almost all of <:lic variables wer<5» ccKwienfced upon but tha ones which 



cfiaa under heaviest scrutiny were the output measures of vocational pre« 
paratlon and achlevemant cicores. Student employment a& a proxy Wm 3 ci.tcd 
as perhaps negatively correlated with outputs or in other words the pert 
tisjo leaving of school indicated a diminution of school output* Also, the 
fact that acblevoiiaciit scores are blaacd hy social cavlroaaienv was indiertod 



as a weakness of this nieasuro. 

More Important criticism was centered upon the exiatoace of a ■jx'C'> 
auction function, Since presumably outputs wore not being maxlmisied, did 
this imply that there was no production function^ Tne conuensm of 
critical opinion was negative on this question, Rejjardlesa of how inputs 
were allocated (s,g, on an equalisation basis) there ui ill exls ro aom,v 
function and thus the coefficents which define the rslatloisship betv7ecn 
Impute and outputSo Although it was admitted that equalisation pcHcles 
could have important policy implications —added money might not be spent 
for those inputs which yield the highest marginal returns— still this did not 
deny the exiatenca of a production function. 
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The final area of general coisanent concerned the possibility of 
setting up a different technique to avoid the equalization problem and to 
produce a production function which would reflect maximizing action, Xntra 
county or interstate studies were aiiggestcd to overcome the handicap of a 
one achoolboard study* Objections were raised that this did not eliminate 
the equalization policy and rebuttals were given. Actually there was no 
clear resolution of this problem. 

The net result of both the presentation and criticisms was stimu- 
lating even if not conclusive. 



A, Wilt*on 



S'jnraary of Sdward Denison’s Presentaeion 

I, The pu’iJ{.oce of the study as a whole (that is,, not just the chapter 
discussed in the workshop) was to determine the sources of economic 
growth f.n Europe since World War XX, Hopefully such a study would 
be able to pitipoint reasons for the differences betwaen West 
Europeans aid H, S, rates of growth. 

11, With respect to the ctiapter on the education of the labor force, 
the prlinary purpose seemed to be the establishment of a sort of 
socXnl accounting system for human resources with the hope, thereby, 
of ZQtHluz at come rats of return to education. By introducing educa« 
tion as a cuality variable, Denison was attempting to measure the 
ability of individuals to do different kinds of xaork and their ability 
to do these kinds of work well. Wo attempt xma mde to measure contri- 
butions to advances in knowledge, 

;OX, Comporlslous of Hast European and U, S, systeras 

A, Xh^ distribution of education among the labor force 

1. b.. S, Iass s high dispersion 

2,, West Europe nn countries erhlblt high concentrations of level 
of GchooUng completed, e,g, tn the H. K, large numbers 
finish at the end of the compulsory age limit but few do before 
then; acd few leave at the (U. S,) high school levels 

B. Ccm^'-ulation of' a ^irnpean quality adjustment lnde «:2 

T, Required actual distribution of labor force by educational 
level 

Rcn.ilrcd weights, derived from rarginal productivity analysis 
(using 1949 eai*nings data— not too much different from current 



data but more complete), in order to aggregate various educa- 
tional levels. These weights are crucially dependent upon 
the amount of observed income differentials attributed by 
assumption to education^ 

0. Gathering the data 5 

1 E;:pectcd Keat European income differentials to be greater 

tlwm U. S. (his reasoning was that distribution of educational 
levels completed implied the higher levels were a scarce 
factor ), Kaliidcvaud (Fr) suggests this also. 

2, Data on France (taken to be representative of West Europe) 
suggest the following index (quality adjusted) 



Years of 
Education 


Prance 


U.S.A. 


16 


270^ 


235 


13-15 


190 


170 


9-12 


150 


143 (HS6) 

121 (9-13 yrs.) 



^"oaipxetion of eighth grade » 100 

Such an ii>dex is designed to relate productivity differentials 
among taerd>ers of the labor force to their years of education, 

D., Critical Assumptions in Xntornotional comparlsonss 

1, A year cf education is equal in each country 

2, Equal school leaving agcf* imply equal amounts of schooling in 
Qcch country— note bias xgoinst countries where school entry 
af;a ifi lc“.*, e.g, U. K, 

H. Concl .unions 

I, Slf*catlon has not contributed as much to growth in Europe as It 
has in the D, S. during the period 1950-62. 
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Education as a force in economic development has come into the 

forefront of analysis and research by economists interested in the 

growth of economies. Schultz points out the importance of training 

in the development of the United States by stating that from 1929 

to 1956 over $535 billion has been invested in various forms of 

education.^ Similar speculations by Denison emf^asize the growing 

awareness of education as a form of productive investment and a growth 

2 

inducing force.. 

Unfortunately the same quantitative assessment of education in 
low income countries has not been made. Many economists believe 
that the role of education may be similar for less developed countries 
as it has been in present high income areas. This corailary is doubt- 
ful at best and only an expost review of the facts will prove this 
contention. However, it is certain that skilled labor and educated 
manpower is a bottleneck presently in low income areas. Whether massive 
infusions of educational expenditures can lead to self-sustaining 
growth is beside the point. The relevant problems faced by low income 
areas is how to best allocate the limited funds available for education 
and to maximize immediate and future returns to aid in inducing self 
sustained growth. Expressed in these terms, educational investment 

^Schultz, J. W., The Economic Value of Education . New York, 

Columbia University Press, 1963, p. 

2 

Denison, E. F., The Sources of Economic Growth in the United 
States . CoDomittee for Economic Development. 
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does not have to be cited as the panacea for development but only 
an additional ingredient in the myriad of foods needed for growth. 

The problems confronting the economist in educational planning 
are many. Nevertheless, from an economic framework they may be 
familiarly classified into two categories. The first problem in- 
volves answering the question of how much should be spent overall on 
education. The second problem concerns the allocation of resources 
that have been made available to education. The first problem must 
be answered in the context of an overall plan of the economy and 
priorities for educational investment must be compared to other forms 
of investment. This in Itself is a difficult decision for less de- 
veloped countries. Since economic priorities are difficult to assess 
and various theories point to conflicting engines of growth; e.g. 
agriculture, industry, education, etc., overall Investment allocation 
can be wasteful. 

However, even more perplexing and vexing decisions have to be 
made on the Internal level of educational planning. Here the mani- 
festations of poor planning are most obvious. The over Investment In 
lawyers and professionals In less developed countries is often illus- 
trated by their high levels of unemployment. Granted these cases 
may be more dramatic than they are numerous it still points to the 
necessity of allocating the limited expenditures for education in a 
more Judicious manner. A solution to this problem can aid in the 
resolution of the first problem on overall priorities. Measurable 
criteria which can be used for the Internal allocation of existing 
funds may be used as quantitative criterion for assessing the over 
all merits of education vs. Industry, agriculture, etc. 
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Startiag at the lower level of internal allocation of educational 
investment economists have been concerned with these problems for many 
years* Manpower requirement studies have been used with great fre* 
quency in deciding the numbers and types of students to be trained 
in a growing economy* In essence this approach relies on projections 
of the general growth of certain sectors of the economy and their 
particular labor requirements in the future* Educational funds are 
then allocated to those types of education which are expected to be 



demanded in the future* 

Although the manpower requirement technique has been used widely 
there have been many reservations about its efficacy* First ^ the 
technique assumes fixed labor coefficients for labor requirements 

3 

which do not seem to hold up under investigation* Alsoy physical 
projections of manpower needs do not take into account the possible 
costs or benefits to the economy* Finally y the most serious 
criticism revolves around the inadequate data available to fore* 
cast manpower requirements* This shortcoming of the approach is 
even more serious when applied to less developed areas* Present 
data in these economies is both scarce and weak and there is no 
assurance that their demand patterns will follow present hi^ in- 
come economies* 

A second technique for determining educational investment 
priorities is the rate of return approach* Essentially, this tech- 
nique involves the calculation of a rate of return which equates 



^Minasian, J. B*, "Elasticities of Substitution and Constant 
Output Demand Curves for Labor", Journal of Political Economy , vol* 
LXIX (June 1961) 
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the cast of the investment and its earning stream. In many respects 
the rate of return approach is at the opposite extreme of the manpower 
requirements technique.^ The calculation of the rate of return 
assumes infinite substitutability of educational inputs, and a 
horizontal . demand curve for labor. 

For the purposes of investigating a less developed economy’s 
educational system the rate of return technique is weak in two re- 
spects. The assumption of infinite substitutability of educational 
inputs seems only relevant when marginal changes occur and not under 
the anticipated major changes in a less developed economy. Also, 
the solution of the rate of return approach does not simultaneously 
give the educational input requirements to produce a change in the 
educational output. 

TABLE ONE 

Public Expenditures in Mexico 
Selected periods, 1940-1960 
(per cent of total public investment) 



Year 


Irrigation 


Transport 


Electric 

power 


Education 


Other 


1939-1940 


13.4 


52.9 


15.1 


14.2 


4.4 


1944-1945 


15.7 


51.7 


11.3 


15.6 


5.7 


1949-1950 


13.5 


39.3 


22.4 


16.8 


8.0 


1954-1955 


14.1 


34.0 


30.9 


17.1 


3.9 


1959-1960 


10.4 


39.1 


29.0 


18.5 


3.0 



Source. Annual Reports of Naclonal Flnanclera 1941-1961 



^Blaug, M. "Private Demand for Extra Education", Economica , 
February, 1963. 
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TABLE TWO 

Rates of Growth in Mexico's Real National Income 



Year 


Annual Growth 
Rate 


Year 


Annual Growth 
Rate 


1940 


1.4 


1952 


- .2 


1941 


12.9 


1953 


-1.2 


1942 


13.7 


1954 


7.6 


1943 


4.1 


1955 


9.6 


1944 


8.9 


1956 


7.1 


1945 


8.0 


1957 


4.0 


1946 


7.0 


1958 


4.4 


1947 


1.6 


1959 


4.6 


1948 


4.9 


1960 


5.7 


1949 


4.7 


1961 


3.3 


1950 


10.7 


1962 


3.1 


1951 


7.2 







Source: Annual reports of Banco de Mexico, S.A. 

A third technique which is available for planning in education 
is a constrained maximization approach. It will be the purpose of 
this paper to exploit this technique on the Mexican educational 
system. Also, the following objectives will be hopefully fulfilled 
by this paper: 

A. a suggested solution to the planning problems on the inter- 
nal level; e.g. enrollments, expenditures patterns and 
calculation of costs and benefits. 

B. a suggested solution to the understanding of the effects 
of a change in the parameters of the educational system 
or the external priority decisions. 

Mexico provides an excellent economic structure and environment 
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for a study of educational planning for several cogent reasons. 
Education has been historically viewed as a prime component for 
political and economic development by Mexican leaders. An important 
goal of the Mexican "revolution" is the expansion of educational 
opportunities in the country. Table one illustrates this goal in 
a quantitative manner. Since 1940 Mexico has spent almost 16 per 
cent of total public expenditures on education. 

As a less developed country, $630 per capita; Mexico provides 
a basis for comparison to other low income areas and their educational 
problems and planning. However, Mexico Is not a stagnant low income 
area as table two clearly displays. Thus, countries below Mexico's 
absolute and relative growth may be able to profit from any reso- 
lution of Mexican educational problems. 

The overriding reason for subjecting Mexico to a study on edu- 
cational planning are the crucial problems which are being ; confronted 
In general education. Wlonczek points out that Mexico has reached 

a point In development where critical bottlenecks are halting economic 

5 

An GX** 

growth (1961 through 1963 were relatively stagnant years), 
plodlng education population (see table three) and a lack of gener- 
ally educated people among other factors have contributed to the slow 
slowdown In economic growth. An increasing amount of public invest- 
ment has been allocated to education to train a growing population 
while Investment In other fields (with possible high returns) such 
as agriculture have been lagging. It Is essential to Mexico's future 
economic growth that this increased educational expenditure be wisely 

C 

Wlonczek, M. S., "Incomplete Formal Planning" in Hogan's Plan- 
ning Economic Development . 1963. 
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allocated within the school system and Justified in terms of other 
types of investments. 

It is recognized by this author that tJie latter resource prob- 
lem, comparison to alternative Investments, is largely beyond the 

4 

scope of economics given the political conmitments. Thus, it makes 
it even more essential to gain insight into the allocation of the 
given educational funds. Hopefully the following pages of this 
paper will aid in the understanding of this problem. 
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Methodology of Constrained Haximlzation 

Any constrained maxlmlEatlon problem Is essentially concerned 
with maximizing some output (or minimizing the cost of an output) 
given a variety of Input constraints* In terms of the usual marginal 
analysis the object is to allocate the proper proportion of the various 
limited Inputs such that the combination will yield a maximum output* 
The interrelations of the inputs and the outputs in a constrained 
maximization problem may be represented by linear or non-linear func- 
tions* For the purposes of this paper the relationship between Inputs 
and outputs will be viewed as linear and hence the constrained maxi- 
mization technique will be termed linear programming* 

Linear programming involves the specification of an objective 
function to detert^ine the value of the output which is to be maxi- 
mized*^ For a general application of the objective function to 
education the output to be examined is the contribution to national 
income* Thus, an objective function 1*1 Max Y*X(Y-y-dc) may be 
specified* The present value of a unit of educational output (Y) 
to the economy minus the foregone (y) and direct costs (d c) involved 
in producing the output is the value to maximize under given con- 
straints. 

For the specific purposes of this paper a slightly more elabor- 
ate objective function will be used. Equation 1*2 represents its 
form: 



6 

See Spivey, Linear Programming for a thorough explanation of 
the entire linear progranming procedure* 



where 

Y." the present value (discounted to the present time 
period under consideration) of earnings derived from 
activity 

y ■ the foregone earnings of the student in activity 
Xj, discounted to time period o. 

C " direct costs of education in period o, associated 
with activity X^. 

The rate of discount used to derive the various present values 
in the objective function Is an expression of the economy's preference 
for present consumption and future Income. The exact rate which 
equates this desire is difficult to ascertain operationally but a 
variety of rates may be used to eliminate many objections to a choice 
of a particular rate. For the purposes of this paper the rate chosen 
will be assumed constant over the period considered. 

At this point it should be noted that two major assumptions 
are being made in the derivation of the lifetime earning streams. 

Since the lifetime earnings of a given activity is on a cross sec- 
tional basis (by present level of earnings in the particular activ- 
ity) an infinitely elastic demand curve for this level of attainment 
is being assumed. Also, viewing education on an attainment basis 9 
rather than by specific occupational preparation, implies a variable 
input coefficient for labor. 

These two assumptions are important but not damaging to the 
analysis. An infinitely elastic labor demand curve may be accurate 
for short periods of analysis. Since the procedure in this paper 
contains this outlook, an infinite demand curve for labor seems 
relevant. The variable input coefficient also seems to approximate 



TABLE THREE 



Total Education & Population Growth In Mexico 1950-1962 



Year Number of 
Students 



1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 



2,666,119'^ 

2.742.100 
2,868,430 

3.098.100 
3,268,350 
3,526,800^ 
3,680,000 I 
3,880,200/ 
4,125,300J 
4,389,600' 



4,913,300 

5,249,200 

5,642,900 






Average Total 
Enrollment 


Average Total 
Population 


Number of 
Students 
per 100,000 
population 


2,700,000 


27,313,000 


10,000 


3,800,000 


31,499,000 


8,720 


5,000,000 


33,596,000 


6,700 



Source: United Nations, World Survey of Education 1961 page 786. 



the situation In an economy. Study by Mlnasian confirms the existence 

7 

of a variable Input labor coefficient. 

The objective function envisioned by equation 1.2 has 
other inherent shortcomings. By empirical necessity the income 
streams generated by the activities only capture the private returns 
of the individuals. Ideally a social marginal concept should be 
used. This would allow the capturing of external benefits gained 
through the individual's investment in the particular educational 
activity. Since this paper will apply the model to a less developed 
economy, extemaltles can assume a great importance. Unfortunately, 
their calculation is difficult and becomes more undeflnable as their 
importance increases. 



^Mlnasian, J. B., “Elasticities of Substitution and Constant 
Output Demand Curves for Labor", Journal of Political Economy 
(June, 1961) pp. 261-270. 
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A partial outline of some of the more Inqportant externalities 
portray their importance especially In a less developed economy. 
Intergeneratlonal effects, e.g. students teaching parents and spread- 
ing literacy, may appreciably lower the need for a separate literacy 
program. This of course can work In reverse when the student teaches 
his child Informally at a future date. . • Also, when students enter 
the labor force, possible co-operative work with other employees 

may raise their output and this can be partially attributed to the 

o 

original educational expenditure. 

In essence these external benefits which go largely uncaptured 
are often cited as an Important Ingredient to Initiating a less de- 
veloped country Into Its “take off*' sUge. At best it is hoped that 
most of the above externalities are evenly distributed among the 
various educational activities. Thus, the lack of their calculation 
would not bias the allocation result from the solution of the linear 
programming problem. Under this modified assunqptlon and qualifica- 
tion the objective function for education will be calculated In 
this paper. 

Social costs though, can and will be calculated for the formu- 
lation of the objective function. Thus, the costa of both the student 
and society will be included In the direct costs to be subtracted 
from earnings of the various activities. 

Foregone earnings, or y. in equation 1.2, are an estimate of the 

g 

See B. Welsbrod, “Education and Investment In Human Capital", 
Journal of Political Economy . Supplement October 1962, pp. 116-120, 
for a complete discussion of educational externalities. 
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cost borne by the student while attending school. Education by Its 
nature requires that the student can not simultaneously attend school 

and work. Of course, part time work or even full time work (usually 
at a reduced pay rate) can be engaged In by the student In his off 
hours. Nonetheless, these alternatives do not allow the same re^^uner- 
atlon as a non-student can obtain. Thus, a discounted amount of fore- 
gone earnings, net of possible part time employment must be deducted 
from the students output associated with a particular activity. 

The maximization of the objective function must be done within 
the boundaries of the constraints for a meaningful economic problem. 
The resource constraints define the available amount of Inputs which 
may be used In variable proportions to produce an output from each 
activity. The exact relationship of the inputs, resource constraints, 
to the outputs will be discussed below. At this point. It Is suf- 
ficient to note that the activity levels are restricted by the amount 
of resources required by each activity and the total amount of re- 
sources available. 

The production function of education gives rise to three types 
of constraints. A stock constraint Is generated by the educational 
system in the form of teachers. Continuing students represent a 
flow constraint, which Is endogenously produced by the education 
process. Finally, exogenous Inputs supplied from outside the system, 
public expenditures, are the third type of constraint. 

The two types of endogenous constraints, stocks and flows are 
a consequence of the nature of the output of education. An output 
from an activity has three alternatives. It may directly enter the 
labor force; continue at a higher level of education or teach In 
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the system. Continuing students are then an intermediate input in 
the educational system and teachers are the capacity inputs for the 
system. Outputs to the outside labor force may be viewed as the 
final products of the various activities. 

In order to enumerate the constraints more completely it is 
necessary to discuss the nature of the production function of edu* 
cation. Equation 1.3 represents a generalized form of the produc- 
tion function associated with education: 

1.3 « min X. /a^ 

J J 



where: 

• the number of students admitted in activity j 
^ in period p. 

X£ « the amount of input i used by activity j. 

aj ■ the minimum amount of input i required to 
J raise the level of activity of X^ unit. 

Thus, the a^ *s represent the relationship of the resource 
constraints to the outputs of each activity. In reference to the 
three categories of resource constraints the input coefficients can 
be interpreted as follows. Stock constraints, represented by teachers, 
have a corresponding a^^ which defines the historical student -teacher 
ratio required to raise the level of an activity. Endogenously 
generated resource constraints, students, are associated to an output 
activity by an input coefficient (®ij) one. The a^j coefficients 
for the exogenously supplied inputs represent the marginally required 
amounts of resources, e.g. public expenditures per activity level. 

The resulting a^ may be put in the form of a matrix to illus- 
trate the intra educational flows of students and teachers and the 




exogenous inputs. 
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The estimation o£ the Input coefficients are based on the his- 
torical data available. Time series of teacher-student ratios, ex- 
penditures per student, etc. , reveal that the coefficients change 
over time. Usually this is indicative of technological or quali- 
tative changes (less teachers required to produce a given level of 
output) . Solutions to constrained maximization problems do not 
often attempt to adjust for these changes. The input coefficients 
are chosen for the latest data and assumed to be constant over the 
period of the problem. This can be justified on two grounds. Sub- 
stitution of inputs although possible from an educational standpoint 
are seldom implemented, in fact, it is often the goal of educational 
policy makers to equalize the available resources among the various 

9 

educational activities. On the other hand, varying the input co- 
efficients is possible and a comparison of the optimal solutions 
can be made to see to what extent they effect the final solution. 

This last technique will be applied later by this author to ac- 
count for this critical and serious weakness in the approach. 

In order to account for possible political and legal constraints 
and make the model more meaningful for implementation boundary con- 
ditions must be added. These may take the form of 1.4 ^ 

Xj ^ Lj where and Lj are the upper and lower bounds respectively. 
Examples of these boundary conditions are numerous. Primary entrance 
age children is an example of an upper bound. A lower bound may be 
a certain level of activation of an activity for prestige reasons, 
e.g. an engineering school. 

9 

Fox has pointed out that educators think or act as if the 
input coefficients are fixed. 
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TABLE FOUR 

Structure o£ the Model 


Objective Function: 
hh ZjXj 


Z 3 X 3 Z^X^ Z 5 X 5 






Endogenous Inputs 




IBX 




“u*l 








^ 22*2 










®33*3 


IB3 






“ 44*4 


IB^ 






855X5 


z“5 




Exogenous Inputs 








®61*1 




1»6 




® 72*2 




pj 






*83*3 


i Be 






“ 94*4 


iB, 




Boundary Conditions 












iBD^ 




*2 




i »2 






*3 


IU3 






*4 


vll 








o 
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A sumnary of the constraint conditions and the general outline 
of the model in matrix notation is such: 

X « the column vector of activity levels 
Z ■ the row vector of the net profit coefficients 

A ■ the matrix of input coefficients of the resource availabilities 
B " the column vector of constraints 
I ■ an identity matrix 
The objective function is now: 

1.5 Max Z* - 
subject to 

1.6 AXf 

Table four portrays this matrix notation form in tabular form. 

Solution of the model yields the optimal level of the various 

activities. Simultaneously the optimal allocation of endogenous and 

fiucogenous inputs is given by the solution. 

The dual solution of the problem may also be derived once the 

10 

primal optimal solution is derived. 

The dual problem in an educational model reads as follows; 

1.7 Min S ■ u (B) 

Subject to 

* 1.8 (A) I u > Z 

where I is the identity matrix and hence (A) I is the transpose of 
A. U refers to the row vector which represents the shadow prices 
of the constraint equation. The dual problem is then to minimise 

^®It is a theorem of linear programming that a problem which has 
a primal solution also has a dual solution. See Spivey op. cit. p. 6. 
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the total value of the resources used by education subject to the 
constraint that the total value of the resources used at least equals 
or exceeds the total value of the output. Thus, the resources should 
be valued as low as possible so that the entire value of the output 
Is accounted. 

More than the obvious optimal value revealed by the solution 
of the primal or dual problem, they also offer much Information for 
policy decisions. The primal solution Indicates at what level the 
various activities should be operated. More Important though, the 
dual and Its accompanying shadow prices offer a means of coinparlson 
to the outside economy (external allocation problem). If the shadow 
prices of the resources used In education exceed the estimated mar- 
ginal productivities In other parts of the economy a quantitative 
criterion Is available to allocate external Inputs to the educational 
system. 

This paper plans to employ a two phase analysis of the linear 
programming technique for Mexican education. First, a static solu- 
tion will be derived (essentially a one period model) and then the 
various constraints will be altered to determine the effects on the 
optimum solution of the problem. 
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Mexican Education and the Structure of the Model 
This section will outline the present state of education In 
Mexico In terns of expenditures and the structure of the system. 

Table One depicted the level of Investment In the overall pub- 
lic sector. The original emphasis on transportation and electricity 
has gradually shifted to social Investment with the heaviest Increases 
occurring In education. In 1962. 3.2 billion pesos were allocated 
to all levels of education. Moreover, education employed 340,000 
people directly, and thus can be considered an Important user of 
resources in the Mexican econosqr. Total school enrollment for 1962 
was approximately 5,642.000.“ Moreover, several studies point to 
the weaknesses In the present Mexican educational situation. Meyer 
especially criticizes the system In terms of alleviating the present 
regional and class disparities in the quality of education. More 
Important thougn, for the purposes of this study are Meyers’ criticisms 
concerning the lack of proper educational allocation of resources 
by levels (activities). Meyers claims that too little money and stu- 
dents are being allocated to vocational and commercial education. 

No substantial proof is given for this hypothesis but it will be In- 
teresting to compare It with the results of the linear progranming 
model. 

An unpublished diseertetlon by Carnoy also reveals some possible 
areas of weakness In the present educational system of Mexico. 
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United Nations, World Sur vey of Education . 1963, page 778. 

^eyers, C. N., Educatio n and National Develo pn^Pn^ in Mexico 
Princeton, N.J. 1965, p. 86. _£ xopioenc in Mexico , 



^^Carnoy, M., 
ment of Econo mi cs, 



Mexico . Depart 

University of Chicago, Sept. 1964. page sf. 
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TABLE FIVE 

Private and Social Internal Rates of Return 
By Year of Schooling, Urban Males, 
Mexico, 1963 (Percentage) 



Year of 
Schooling 


Private 

A 


Rate ® 
B 


Social 

A 


Rate 

B 


2-4 


21.1 


15.2 


17.3 


12.8 


5-6 


48.6 


44.9 


37.5 


34.5 


7-8 


36.5 


31.0 


23.4 


20.6 


9-11 


17.4 


15.2 


14.2 


12.3 


12-13 


15.8 


14.6 


12.4 


11.4 


14-16 


36.7 


39.5 


29.5 


31.5 



Source: Camoy, M. , "The Cost and Return to Schooling In Mexico," p.74. 

Returns under A & B result from alternate estimates of the costs 
of education, A Indicating maximum cost and B minimum cost. 

Using a rate of return approach Camoy concludes that highest social 
and private returns to education occur at the end of primary school 
and completion of college. Secondary education and vocational train- 
ing have considerably smaller returns as table five Illustrates. 

Finally a recent study by McClelland on education and growth 

indicates that Mexico has been lagging in the relative rate of In- 

14 

vestment as compared to other less developed countries. 

Current educational planning In Mexico has taken notice of these 
weaknesses and has proposed many measures to alleviate these problems. 
The current policy of the Secretary of Public Education is to expand 

14 

McCleland, D. C., "Does Education Accelerate Economic Growth?.", 
Haonomlc Development and Cultural Change . University of Chicago Press, 
April 1966, p. 271. 
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secondary school enrollment and to Increase the amount of public and 
private secondary expenditures (the latter represents 30 per cent 
of total education expenditure) in the future. However, the present 
plans call for a manpower planning approach of projected needs for 
specific skills which will In turn determine the allocation of edu- 
cational Investxnent among the various levels. Also, future expendi- 
tures will be allocated with a consideration for geographical disper- 
sion of facilities. 

Even this projected planning thou^ may prove inadequate be- 
cause of the time lag. The problem Is both long and short term with 
the latter problem assuming dominance as the late 1950 population 
Increases become school entrants (see table three). Also, the basic 
format of Mexican planning relies on the manpower technique which 
has been subject to heavy criticism. Nevertheless, the results of 
the manpower planning approach can provide fruitful comparisons to 
the results of a linear programming solution. Regardless of the 
differences In policy conclusions it will offer the planner a possible 
spectrum of choices depending on the assumptions which he feels are 
relevant. 

Table Six depicts the structure of the Mexican educational 
system, primary education Is similar to the system in the United 
States with the first six years beginning at the age of six. The 
course material covered at this level Is quite rudimentary with em- 
phasis on the fundamentals for literacy and citizenship. Also, there 
Is some specific education, e.g. homemaklng and crafts. In the later 

^^Op. clt., United Nations, p. 774. 
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years (fourth and fifth grades) anticipating the high drop out rates 
and presenting the maximum of functional education to this point. 

Primary education leads to two main alternatives. The lower 
secondary school provides the prerequisite courses for a continuing 
education ending possibly with college. The second alternative upon 
completion of primary school is the industrial or commercial school. 
Both of these institutions are terminal. As their names would sug- 
gest, they are vocationally oriented, offering training in the basic 
skills, e.g. carpentry, accounting, etc. The duration of both the 
lower secondary and vocational training is three years with the usual 
age of entry being 13 and completion age about 16. 

Completion of lower secondary training allows the inq>ortant 
option of entering upper secondary school. A great deal of special- 
ization takes place at this level in preparation for future training 
at the college level. The major divisions Include general prepara- 
tion for a liberal arts education at the university level, military 
training, technical and agricultural preparation. The average 
length of schooling at this level is two to three years with two 
years the usual level. 

University education is the final level of the Mexican education- 
al system. It is divided into eighteen categories reflecting the 

16 

various specialities offered at this advanced level. The average 
age of the entrant to the university level is 18-19 with four to 
five years needed to complete this advanced training depending on 
the field chosen. 

16 

See United Nations, World Survey of Education 1961, New York, 
p. 773, for a complete breakdown of the alternatives at this level. 




This outline of the educational structure of the Mexican educa- 
tional system Indicates the activities which will be specified In 
the following linear prograxomlng problem. Because of their obvious 
Importance In the above outlined structure the following activities 
will be used: 

1. Primary education 

2. Lower secondary education X 

A 

3. Vocational education (combining technical and comnerclal 

training) X^ 

4. Upper secondary Education X^ 

5. Teacher Training X^ 

6. University education X^ 

The resource constraints to be used In this specific model of 
Mexico were chosen on the basis of least substitutability of inputs. 

The endogenous Inputs are: 

1. Primary School teachers (C^) 

2. Secondary School teachers (C2) 

3. Upper Secondary teachers (C3) 

4. Technical Teachers (C4) 

5. Teacher Training teachers (C5) 

6. Primary School leavers (C5) 

7. Lower Secondary School leavers (Cx2) 

8. Upper Secondary leavers 

The exogenously supplied factors Include: 

1. Total social expenditure on education (by various 

activities (C7 - C9) 

2. Children of age six (primary school entrants ) (C^q) 

The presentation of this structure of the Mexican educational 
system and the historical pattern of rising Inputs and Increasing 
student outputs lends credence to a production function similar 
to the type suggested In the above theoretical section. 
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Notation of Activities and Constraints found on page 23 
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The production function Is represented In equation 1,9 as such: 
1.9 Z - f ) 

This function expresses the maximum number of students which may 
be trained with a given amount of Inputs. This technological rela- 
tionship Is expressed In terms of resource coefficients or a^ s. 

j 

Table seven represents the outline of the Matrix of the educa- 
tional system of Mexico. The Input coefficients are represented 

by the Individuals elements within the matrix. The coefficients 

1 

found In the first five rows of the matrix are the historical Input- 
output relationship of students to teachers at the various levels 
of education. ThuSt a^^ or .0272 In the matrix states that for an 
Increase of one primary student would require an additional .0272 
of a teacher. 

The cost Input coefficients are contained In rows 7-9 of the 
matrix. Appendix I, page 1, has a complete tabular representation 
of the total costs for Mexican education. Suffice it to say at 
this point that the cost concept Involved In the resource constraint 
only Includes the public expenditures for various levels of educa- 
tion. Total costs which are attributed to the educational process 
have been Included In the net figure of the objective function. 

The expenditure figure used for the resource constraint Is the 
difference between the social cost and the private cost of edu- 
cation. 

The other Inputs, student flows, have the Input coefficient 
of unity. In economic terms this means that It requires at mini- 
mum one student to produce one graduate. At first this seems like 
a common sense treatment. However, the coefficient of unity Implies 
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that each student upon graduation may go on to the next level of 
education only contingent upon having satisfactorily completed the 
previous level of education* This further Implies that no restric- 
tions such as a minimum grade point, test scores, etc., apply to 
entry after completing a level* Under these restrictions It would 
undoubtedly take more than one graduate from a lower level to equal 
one higher level output. The policy of the Mexican educational 
system does not follow this line at any level hence, a coefficient 
of unity Is appropriate* 

The appropriate z values for the profit per unit level of 
activity can be empirically derived from the net earning profiles 
of graduates completing various levels of education* The use of 
the profit unit allows the estimation of the objective function 
under the possible Infinite number of activity levels. 

Data collected and estimated by Carnoy supplies the necessary 

18 

Information on level of education and earnings* Table eighteen 
(Appendix I), states the ultimate net values which are incorporated 
as the Zij's In the objective function. All data used to calculate 
the various net profit measures are based on Carnoy *s samples from 
three Mexican urban areas* Although Carnoy points out that his 
sampling technique may have an urban bias. It should be remembered 

^^There are In reality an Infinite number of feasible solutions 
within a given solution space* Fortunately, there is a theorem in 
linear programming which allows us to Investigate only the extreme 
point solutions. The extreme points and only these points will ’ 

yield an optimum solution If one exists* Of course, the number of 
extreme points are finite and thus allow a possible solution to a 
linear programming problem* 

18 




Carnoy, M. Op. Clt* p* 64* 



that the bulk of non-prilmary education takes place in the Mexican 
19 

urban areas. Thus for the representation of income earning pro- 
files and related variables to education urban oriented samples 
seem relevant. Furthermore Carnoy adjusted his data for atten- 
dance, father's occupation. Industry and place of occupation to 
eliminate these influences from the earnings profiles. 

TABLE EIGHT 

Actual (1962)^ Optimum 



Primary students 


4,884,930 


4,005,150 


Lower secondary students 


168,800 


33,584 


Vocational students 


86,000 

1 


105,264 


Upper secondary students 


33,575 


33,584 


Teacher training 


42,500 


11,131 


University training 


52,900 


22,453 



Source: for actual data (a). United Nation, World Survey of Educa- 

tion, page 773. 

TABLE NINE 

Resource Shadow Prices 



Primary school leavers 0 

Lower school leavers 0 

Upper school leavers 1 

Primary teachers 4.138 4.138 

Lower level teachers 0 

Upper level teachers 46.1535 

Teacher training teachers 0 

University teachers 0 

Vocational expenditures 4.803 

Other expenditures 0 



Source: Solution of the Linear Programming Problem 

19 



Meyer St Op. Clt. p. 61. 
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Pirimarv Conclusions 

This section will outline the results o£ a one period solution 

to the educational problem presented above. The activity levels 

and resource shadow prices are found in tables eij^t and nine 

Table eight shows the corresponding changes in the activity 

levels from the actual figure in 1962 to the solution value after 

the application of the linear prograsming technique. The most 

profitable way of viewing the selection of the optimum activity 

levels is to follow the sequence of maximization. University and 

teacher training were introduced into the solution first since 

they contained the highest profit values over cost. However, they 

did not reach their actual levels of operation because of the limit 

on upper secondary student graduates. The upper secondary teaching 

level reached a maximum and could not supply any more inputs to 

24 

higher levels because of a resource constraint. Technical training 
was the next activity to be introduced into the solution and its 
level exceeded the actual student enrollment by 19,000 students. 

The activity of lower secondary training was greatly reduced 
because of the constraint imposed on upper secondary training and 
its low return over its costs. 

Optimum primary training ran close to the actual level reflec- 
ting a positive return over costs but only after other alternatives 
had been exhausted. 

Resource shadow prices are depicted in table nine . The most 
interesting figure is the shadow value of social expenditures. With 

The fact that the optimum level of an activity may exceed its 
actual level reflects the fact that the input coefficients were de- 
rived from an historical average which was below the input coeffic- 
ient of that year. 



I 



29 



« it 



the exception of vocational expenditures, all other money spent on 
education is given a zero value. In essence this means that expen- 
ditures on education are not being used to their fullest extent 
and are in surplus in the system. In terms of the external alloca- 
tion problem (productivity of educational expenditures vis a vis 
the rest of the economy) it would appear that money should be re- 
allocated to the outside economy. However, this may be misleading. 
The other resources and the structure of the educational system 
nay have been bottlenecks and prevented the full utilization of 
the available monies. Hence, action to eliminate the bottlenecks 
would probably give a positive shadow value to educational expen- 
ditures. The high positive value for vocational expenditures in- 
dicates the probable shadow values of other educational expenditures 
With the removal of bottlenecks. 

* * » » 

The positive value for upper secondary school leavers points 
out an interesting problem. Activation of upper secondary train- 
ing would be advantageous from the point of view of increasing 
university and teacher training. However, since upper secondary 
training contains a bottleneck this is impossible within the con- 
straints of the problem. Of course this has important implications 
about reallocating resources to ppper secondary training. 

Shadow prices for teacher resources reflect the activation of 
the various types of education. Upper secondary education with an 
increase in enrollment caused a high shadow price for upper 
25 * 

A second run will be attempted with a relaxation of the re- 

through a reallocation of the surplus resources 
In lower secondary training. 
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secondary school teachers. Primary teachers had a low positive 
shadow price indicating their constraint on the further activity 
of primary education. Also^ it should be remembered that the model 
does not allow for teacher substitution among the various activi- 
ties. If substitution could have occurred perhaps lower secon- 

dary teachers would have had a positive resource price. 

At this stage of the analysis it would be difficult to make 
any definitely, generalizations. However, a few tentative con- 
clusions are in order. 

University and teacher training could be run at a higher level 
with the removal of the bottleneck in the upper secondary training 
level. Also, the reintroduction of past secondary graduates currently 

exogenous to the system would prove fruitful. 

Technical education rose in its activity level largely by 
default. Only the resource constraint in upper secondary education 
initiated the early and high level of technical training. 

Primary education is undoubtedly higher than it would be if 
higher education were running at higher levels. This paradox re- 
sults from the sequential nature of model which introduced the 
activity last after all the alternatives had been exhausted. Of 
course a high level of activation of upper education would keep 
primary education up but not at the level presented in this solu- 
tion. 

The implications of this model follow somewhat the results 
of the study by Carnoy (see table five ). The fourteenth through 
sixteenth year of schooling which is comparable to University and 
teacher training categories received a high private and social 
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return in Carnoy’s calculations* Activation of the linear program- 
ming model also introduced these educational categories early in 

the sequence indicating their importance* 

Two important differences occur in the respective conclusions 
of each technique. Although primary education receives a high 
return in Camoy’s model as well as the constrained maximization 
approach it is for conflicting reasons. In the linear programming 
approach primary education was activated by default since the more 
profitable activities (university and teacher education) had been 
constrained by secondary education* In Camoy’s analysis primary 
education fares well on its own profitability with the highest 
return* Also, Camoy's model suggest a low activation of intermediate 
training since its return is less than primary or advanced training. 

On the other hand the linear progranming implies a higher activa- 
tion of secondary training to further exploit the profits of later 
training* Furthermore, technical training which was activated in 
the constrained maximization problem at an early stage falls in 

Carnoy*8 lower return category. 

variance in conclusions of these two analyses points out 

a vital difference in the two methods. A straight calculation of 
an Internal return is unable to capture directly the option aspect 
of the sequential process of education* The shadow prices of the 
linear progranming model though indicate the scarcity of the various 
resources used in education and the profitability of reallocation 
in their direction* 

The policy measures of the Mexican Educational Ministry des- 
cribed above are in close accordance with the implications of this 
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modGl* Thslr plAnned exp&nslon of second&ry oducaflon correctly 
anticipates the bottleneck revealed by the constrained maximization 
approach. Although the conclusions were arrived at by seemingly 
diverse methods • manpower planning and linear programming they 
both captured the bottlenecks inherent in the educational system. 

In this case these two methods seem superior to just the straight 
rate of return method. 

Areas of Other Research 

The most interesting and fruitful avenue of research which is 
Implied by the above results is in the area of flexibility con- 
straints. By this means flexibility will be introduced into the 
resource constraints so that reallocation of resources can be anti- 
cipated by the model. In particular the secondary tc^acher constraint 
will be made more flexible to ascertain its implications on the 
activity levels. 

Of course multiple time period analysis is also another avenue 
to account for the recurtaiiM'^rocess inherent in the education pro- 
cess as outlined in the introductory section of this paper. 
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TABLE TEN 










1 




Total Direct Goat Not Borne by Students of Primary 












Schooling, 


1940-62, Mexico 










I 






(Millions of Pesos) 










I 


Year 


(1) 


(2) 




(3) 


(4) 


(5) 


(6) 




' lin 




Federal 


State 


Implied Rent 


Sub- 








I 








To Construction 


total 


Private 


Total 




m 


1940 


46 


22 




2 


70 


5 


75 






1945 


86 


42 




8 


136 


11 


147 




1950 


150 


80 




27 


257 


23 


280 




Iw 


1953 


252 


132 




45 


429 


39 


468 






1955 


384 


164 




65 


613 


58 


671 




< , 


1956 


456 


208 




74 


738 


66 


804 




i 5 

«* 


1957 


532 


235 




85 


852 


79 


931 






1958 


617 


265 




98 


980 


91 


1071 






1959 


799 


325 




105 


1229 


114 


1343 




4r 


1960 


1113 


382 




119 


1614 


150 


1764 




1961 


1172 


459 




129 


1760 


164 


1924 




1 


1962 


1368 


616 




143 


2127 


198 


23?5 




1. 


Source 


: Carnoy, M. 


, "The 


Cost 


and Return to Schooling in Mexico", 




r 




University of Chicago 


, 1964, p. 19. 
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TABLE ELEVEN 










{• 




Total Direct 


; Cost Not Borne by Students of Higher 






i; 






Education, 


1940-62, Mexico 










# ♦ 
1 






(Millions of Pesos) 










1 . 


Year 


(1) 


(2) 


(3) (4) 


<5) 


(6) 


(7) 




# * 
\ 

L 


Federal 


State 


Autono- Impl. Rent 
nous to Constr. 


Mi 


Private 


Total 




1940 


7 


3 


2 


0 a 


12 


2 


14 


I 




1945 


15 


3 


3 


a a a 


21 


3 


24 




il I 


1950 


19 


3 


6 


3 


31 


4 


35 




Li 


1953 


30 


4 


6 


39 


79 


11 


90 




1 


1955 


49 


7 


9 


61 


126 


15 


141 




)i 


1956 


61 


8 


12 


69 


150 


17 


167 






1957 


81 


12 


11 


74 


178 


18 


196 






1958 


93 


12 


13 


80 


198 


23 


221 




1 


1959 


120 


16 


14 


83 


233 


24 


257 




u 


1960 


150 


17 


14 


91 


272 


27 


299 






1961 


162 


21 


16 


94 


293 


35 


328 




f j 


1962 


183 


27 


20 


101 


331 


42 


373 




li 

fi 


Source: 


Camoy, Ibid, p. 


21. 
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TABLE TWELVE 

Total Direct Coat Not Borne By Students o£ Secondary 
Schooling, 1940-62, Mexico 
(Millions of Pesos) 



rear 


Federal 


State 


Autono- 

mous 


Impl. Rent 
to Constr. 


tS^al 


Private 


total 


1940 


11 


5 


2 


1 


19 


11 


30 


1945 


30 


9 


3 


2 


44 


26 


70 


1950 


67 


18 


5 


9 


99 


57 


156 


1953 


93 


28 


6 


15 


142 


88 


230 


1955 


139 


40 


8 


22 


209 


128 


337 


1956 


165 


51 


9 


28 


253 


157 


410 


1957 


205 


66 


10 


32 


313 


204 


517 


1958 


232 


67 


12 


37 


348 


217 


565 


1959 


296 


80 


13 


42 


431 


261 


692 


1960 


366 


94 


14 


49 


523 


294 


817 


1961 


455 


109 


16 


54 


634 


340 


974 


1962 


625 


129 


22 


64 


840 


428 


1268 



Source: Carnoy, Ibid, p. 20* 
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TABLE FOURTEEN 

Earnings Foregone and Other Resource Costs Represented By 

Lower Secondary School in Mexico, 1940-62, 

In Current Prices 
(liil lions of Pesos) 



Year 


(1) 


(2) 


(3) 


(4) 


(5)^ 


(6) 


Per Cent of 
stuaents 

C thous . ) 


-Total 

-Income 

Foregone 


ra 


School 

costs 


TotaT 


Per Cent In- 


1940 


63 


21 


3 


20 


44 


48 


1945 


108 


64 


11 


52 


127 


50 


1950 


158 


156 


27 


120 


303 


51 


1953 


200 


243 


43 


181 


467 


52 


1955 


234 


359 


62 


267 


688 


52 


1956 


259 


432 


72 


329 


833 


52 


1957 


298 


517 


87 


421 


1025 


50 


1958 


317 


606 


103 


458 


1167 


51 


1959 


357 


756 


118 


559 


1433 


53 


1960 


396 


921 


139 


659 


1719 


54 


1961 


436 


1067 


154 


779 


2000 


53 


1962 


489 


1244 


176 


1019 


2439 


51 


Source: Camoy, 


Ibid, p.24 
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TABLE FIFTEEN 








Earnings Foregone and Other Resource Costs Represented by 




Higher Secondary 


School 


in Mexico, 


1940-62, 








in 


Current 


Prices 










(Millions of Pesos) 






Year 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Per Cent of Total 


Total 


School 




Per Cent In- 




Students 


Income 


Add'l. 


Costs 


Total 


come Foregone 




(thous.) 


Foregone 


Costs 






is of Total 


1940 


31 


20 


2 


10 


32 


64 


1945 


38 


44 


4 


18 


66 


67 


1950 


.48 


93 


9 


36 


138 


67 


1953 


55 


131 


13 


49 


193 


68 


1955 


61 


184 


18 


70 


272 


68 


1956 


64 


210 


21 


81 


312 


67 


1957 


68 


232 


23 


96 


351 


66 


1958 


74 


278 


28 


108 


414 


67 


1959 


85 


354 


35 


133 


522 


68 


1960 


95 


434 


43 


158 


635 


68 


1961 


109 


524 


52 


195 


771 


68 


1962 


119 


596 


60 


249 


905 


66 




Source: Carnoy, 



Ibid, p. 25. 



TABLE SIXTEEN 



Earnings Foregone and Other Resource Costs Represented by 
Higher Education In Mexico, 1940-62, In Current Prices 

(Millions of Pesos) 





O) 


(2) 


(3) 


(4) 


(5) 


(6) 


Year 


Per Cent 


of Total 


Total 


School 




Per Cent In- 




Students 


Income 


Add'l, 


Costs 


Total 


come Foregone 




( thous . ) 


Foregone Costs 






Is of Total 


1940 


32 


31 


2 


14 


47 


66 


1945 


34 


58 


5 


24 


87 


67 


1950 


39 


110 


9 


35 


154 


72 


1953 


43 


150 


12 


90 


252 


60 


1955 


52 


229 


18 


141 


388 


59 


1956 


55 


264 


21 


167 


452 


58 


195/ 


60 


299 


24 


196 


519 


58 


1958 


64 


351 


28 


221 


600 


58 


1959 


73 


444 


36 


257 


737 


60 


1960 


81 


541 


43 


299 


883 


61 


1961 


90 


633 


51 


328 


1012 


62 


1962 


100 


731 


58 


373 


1162 


63 



Source: Carnoy, Ibid, p. 26. 



TABLE SEVENTEfIN 

Total Costs of Primary, Secondary, and University Education in 

Mexico, 1940-62, In Current Prices 
(Millions of Pesos) 





O) 


CM 


(3) 


(4) 


(5) 


Year 


Primary 


Lower 


Higher 


University 


Total 






Secondary 


Secondary 






1940 


158 


44 


32 


47 


281 


1945 


376 


127 


66 


.87 


656 


1950 


784 


303 


138 


154 


1379 


1953 


1216 


467 


193 


252 


2128 


1955 


1751 


688 


272 


388 


3099 


1956 


2024 


833 


312 


452 


3621 


1957 


2283 


1025 


351 


519 


4178 


1958 


2663 


1181 


417 


600 


4861 


1959 


3194 


1433 


522 


737 


5886 


1960 


3922 


1719 


635 


883 


7159 


1961 


4329 


2000 


771 


1012 


8112 


1962 


4981 


2439 


905 


1162 


9487 



Source: Carnoy, Ibid, p. 28. 
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TABLE EIGHTEEN 

Age, Schooling and Geometric Mean of Monthly Income, Urban 
Males, Mexico, 1963, Unadjusted 



Years of Schooling 



Age 


1 


4 


6 


8 


11 


13 


16 


10 


128 


128 












13 


138 


176 


215 










15-16 274 


248 


339 


574 








18 


341 


406 


547 


668 


731 


794 




22 


493 


659 


782 


936 


1009 


1090 


2081 


27 


556 


759 


919 


1286 


'1739 


1832 


3008 


32 


583 


875 


1202 


1655 


2167 


2636 


5288 


39 


652 


977 


1395 


2094 


2620 


3539 


6032 


49 


796 


1113 


1679 


2753 


3738 


4826 


7185 


58 


770 


1136 


1990 


3087 


4625 


6480 


9230 


Source: Carnoy, op. clt., p. 65. 














TABLE NINETEEN 







Age, Schooling and Geometric Mean of Monthly Income, Urban 
Males, Mexico, 1963, Father's Occupation Constant 



Years of Schooling 



Age 


1 


4 


6 


8 


11 


13 


16 


10 


137 


129 












13 


150 


179 


224 










15-16 


320 


263 


346 


543 








18 


443 


441 


559 


659 


713 


722 




22 


591 


695 


799 


918 


955 


997 


2060 


27 


662 


799 


938 


1250 


1618 


1720 


2958 


32 


680 


920 


1240 


1589 


1960 


2298 


5105 


39 


773 


1020 


1392 


2015 


2458 


3230 




49 


966 


1170 


1639 


2658 


3273 


4388 


6720 


58 


950 


1167 


2021 


2942 


3815 


5750 


8295 



Source 



Carnoy, Op 



Clt • , p* 65» 



40 



BIBLIOGRAPHY 

Adelman, I. , "A Linear Progranmlng Model of Educational Planning, 

A Case Study of Argentina" 

Booth, C. C., Mexico *8 School Made Society . Stanford University 
Press, Stanford, Calif., 1946. 

Bowles, S., "The Efficient Allocation of Resources in Education: 

A planning Model with Applications to Northern Nigeria," 
Doctoral Dissertation, Harvard University, 1965. 

Brown, A., et« al., "Output Manpower and Industrial Skills In UK ," 
In O.E.C.D. Study Group In the Economics of Education, The 
Residual Factor and Economic Growth , Paris 1964, pp 240-263. 

Carnoy, M. , "The Cost and Return to Schooling In Mexico," Depart- 
ment of Economics, University of Chicago, 1964. 

Day, R. H. , Linear Programming and Related ComDutaHoa s.U* S. De- 
partment of Agriculture, 1964. 

Dorfman, Samuelson, and So low. Linear Programnlng and Economic 
Analysis . McGraw-Hill, New York, 1958. 

Du Coff,. L., Human Resources of Central America. Panama and Mexico 
1950-1980, U. N. Economic Commission for Latin America, 

New York, 1960. 

Government of Mexico, Revlsta Naclonal de Educaclon , 1941-1963 
Mexico City, Mexico. 

Johnson, M. C., Education In Mexico, Viking Press, 1947, New York. 



Kneller, C. F., The Education of the Mexican Nation . Columbia Univ- 
ersity Press, New York, 1953. 

Mayers, c. N., Education and National Development In Mexico . De- 
partment of Economics, Princeton University, Princeton, N.J., 
1965. 

Randall, The Process of Economic Development in Mexico . Columbia 
University, New York, 1964. 

Sanchez, G., Mexico. A Revolution by Education . Viking Press, 

New York, 1946. 

Schultz, T. W., The Economic Value of Education . Columbia University 
Press, New York, 1963. 

Spivey, W. A., Linear Programming . MacMillan Company, New York, 

1963. 




Stone, R., "A Hodel of the Educational System," Minerla Vol* 
No. 2, Winter 1965, pp. 172-187. 

Tenbergen & H. Carrea, "Quantitative Adaptation of Education 
Accelerated Growth," Kylaa . Vol XV (1962). 




A. Xxu&dt 
iSayf 1966 

^0330)9i($a 9^8 




Waesl2y Leoatief^s col^bratad articles «Do»eirtio Produotioa and 

1 

Foreign Trade: The isseadcan Capital Position Re^EsaElned** and "lector 

Proportions and the Straotinra of Asserican Trade: Farther Theoritioal 

2 

and Empirical iUoalyr.is** Gi^aated ^dsat has co^ to bo knowi as the 
^leoatief Paradox*# The theory of iirtcrmtional trade has been in a 
i'ather meettled etato ever since# 

0:1 the sarfacOfi the ’Xiocsnfcief Paradox* aj^ars rsliitivojly sitiqple# 
Use Hechsohor-Ohlin Thoozy suggests that a ooiantry would tend ta ex« 
port thoBo goods tdslc^i were int^sive in those fastoro of production 
^ja which the ccuntz7 was ralntivoly well endowodj and t!iat it woold 
tciid to iisport those goods which wero intonsive in those faotore of 
production la which tho country xias relatively loss wel?. endm^sd* 
Inton^atii^iaX specialisation is based on relative factor propoi'tdons# 
Tho Unixed Statao# tihich is accepted to be capital intensive 
the rest of tho xforld, ahoxxld einport capital ijat^ieiv© 
goods acoordiiig to th5.s theory. laont?ef*s «spirical study contra-- 
dicta this theory# Hie? study eaejoc to indicate that the united States 
exports laboi” intensive goods and ixaporte capital intenalvo goods# 
teontiof bases his findings on an analysis of the etracstura of 
the American econocy idiich was cc«ductod by the Harvard Econoadc 
Research Proj'?ot# Tiie data base is tho 200 x 200 Input'^output table 
of 19^{'7# This table describee the flow of goods and services throagh^* 
out the econoTQT. A coluoai of an input«^?ntput table describes the lit- 
put froj ull the teluatries in aconoip®r rcquiz?ad per unit of out^ 
put of a givmi industry# 



Wltiiin tlio flavs for a base year, X^doc1«l«r assttees a 
coE8tasjt*<»effioi®f!t pswfeoticai ftsnotioa and caloolates cso* 
e^flcienta for all toSaatrieo. If, for exaiiple, oee Hlllioa dollars 
ijorth of ontput of indtaatxy X used $100,000 worth of Siidustfy !•© output 
aa input in the base year, tuo isUllcn <fe>Hars worth of industry x*« 
output would require $200,000 of ijidustsy T®« output aa input, aiiea 
the coefficl^tsT; c«ia can calculate the requisfeuente tfivou^iotxt the 
eocnoiy for any given change in output. 

tJslng this ta1jl@p La^jatlef coaputed iiHQ direct and indirect 
capital and X-d^or requireisants per ladlHon dollara worth of output 
for those induatrlos whoso products aape traded on the intematioital 
warkot. The dii^ct requlro'sentc, i.o, the capital and labor requireietiits, 
for a nllllon dollars worth of output In an industry# were cojapited 
froa the 200 x 200 table. The isxdireot rcqulrewmdis, i.e. the requirt* 
aaente of the output of other industries the indattxy in question 
uses as input, wex*o ooapated froa a ocaieolldatod Sa x 50 table. 

Osiag these capital r^d l&hor roqutowsaits, Lcontiof examined 
the relative capital 2 ®d labor proportions of one sdlHon dollars 
worth of Asserloan exports and is^port’^cceij^ output. Since l^cntief 
did not have data ©n the factor pj^oi^ortions of that foreign output 
tJhioh ocapcses the actual tMted States imports, he was obliged to 
compare the capital and labor reqtdremnts of mto HdHicn dollars 
tforih of iboerican exports with the capital and labor i^quliwaente of 
ono sHlion dollars worth of American produaed lB^rt*<oapetiaf cntpnt. 
lajsort^caapatisjg induatjiee ar® dofinod as those induotxies whlcii have 
a substantial out|wt ia the united States, bat coB^pete with like 
oonRoditiea is^rted into tlio IMtad Stateso 



tbosa fop iitalqh thero is no soi^icftitlts 

A3903Rloaii pfoduot4j6d» sudbt as eoffes, tsa and jutSf are dxolucM* 
Leostief isasines a oltiiatica 'stoo tlia United States redaeed its 
Qspoxtn mA iitsMirts ^ ms amirn doXlani« capital and lAhor 
qairasents to in<sxmm ii^pori^c^si^etlQg p7odacti<ms» i.e*, a?splaciinse 
are cou^red ths capital and 3Labor released in the eiiport sector* 



BJtoHjos^(5et4ng imports are hdlA constants os^ coi^petdjois iaports are 
as^ared to ohanfs* 

Xeontls^^s ei^lrloal anairals indicates that relatit«lsr mxm labor 
and less capital are reqnired to produce one sillim dollars «orth of 
IMtcd States citpcrts than to jnssfdace one taillion dollars woxth of 
i5^rt<*<3«w|!K3f^^ pro&icticn in 19 ^, 



This would audgsit that tho United States specialises in labor 
intensive goods# The only esEpaanatd^m whioh leontief gives for tMs 
is that me nen^year of ijsosloan lahor mvddned with m given qiuoitity 
of capital wiirb be three Um& acre effioimt than foreign labor* Ha 
ailbSs that ^e hi^or prodaotiifity of Anerloan labor f»nmot be duo to 
the larger aiiount of capital per mtkmf in the IMted States* If 
snbstituticn of caiAtal for lal»r iwra profitable in the omted States* 
It would also be profitablo in correspondinf industrieo abroad* The 
possibility of tedmologlcsl aubotitiition is available to the whole 
world* 




Hb& Qontr&irer«3r l^aarate* les^m^M 

several iirfcerofffcisis qi^ations, Uot tlaai least of iililQh Is tlwi mod to 
«S 5 >lor© tlio actual i^ar2;©r pro|joa?ttoio of «sEpoaets aiwt iaporta An wwf® 
dotall than t!»t of oasdial^^lstljor ratios* As^y revisilosi 4n tho 

prasGWt theo 27 of Intoraatlonal trade will, of neoosolty* feats to bo 
based on quantitativo data* 

A quantitative evalna'lion of tfeo quaHty of labor iiould be a 

deUnlto liseana of tfeo available data* )?br it isoens oloar 

that all labor la not «qml on the baoie of pl^rsloal ii^t* even 

the different auotmto of capital cscasibisied with it are soeonated fbr* 

m addHtlen* thea?® nould ooosa to be an Indioaticm that labor in 

the export Induatrla# is of a hl^r skill lovel than labor in impowt^ 

3 

coijpetaiif indastrieet KTavis* ofeidy* tojp exanplo* has eSmax that «a«e 
rates in mpoiet Indastrlee are ^etesna-tleally Mi^er than In Irapert** 
ooa?)et4iJ« indu»t3Cios* mn jfosear^di has also indicated that export 
•ootor labor is »i«rdL^ better odaeated* l»e*t contain* aom 
httfinn capital» than iaapcnt^^oo^tlx^ Inctetries* labor* 

msoffer ai resoarcdii is in j^groas on the factor irraportiona of 
YMted dtates foreiin trade* X shoald like to axploro the factor 
proportion* of Canadian forelgii trade nith eapecdal reference tc 
e<h)i€!iitloDal r^eqcixtnmto* Ibr it Is deslral^e to study factor 
proportiimo of forelin trade of acre than one oooift:iy in ord^ to 
estinate the effect of peculiar national chai:m<iteriQtio and/or oon«» 
ditieme m the factor proporUons of fendgn trade* 



clirsQt snd indirect capital and labor raqulreaents of Canadian 
foreign trade hate been calculated ^ Donald V£ahle^ ualns tbo Canadian 
input^tttimt for 19^'*9 p and the ospltal roqulromonts osUnatod 

W*0o Hood and Anthongr Scott« 

Using the Canadian Csnsue for 1951 > I can eotlBata educational 
letelss occupational distributione skill levels^ and distributlona bgr 
and age for Canadian liadusts^ on a sector bgr soctcr basio* These 
seotor sector estimates can ba concerted to the 2Z sectors used In 
the iBput<*output mtvlz developed b^ Wahl* 

Using Thscdore Schultes ^s estimtes of resonree costs of education 
in the United States^ as pro^des for (^nadiaa cost*;, I can estlnate 
capital requlr®»i©nts for Canadian foreign trado* Ihose could be 
grafted ©nto the assisting capital«la'e©r r&qaXreissmtQ for Canadian 
trade to produce a leositlef t 2 ?pe estimate of eaj^talo both hunan and 
pl^sicalo 3tabor rsquire^nts of Canadian trade* 

The analysis can be deireloped further » im"©^r* The indaatsir b^ 
roquSjre^nts of education o skillso cccuimtionso etc* can be 
regressed on the indu£Tts7 industs^ share of Canadian trade to 
yioM quantitative estimtes of the li^rt^c® of those factors in 
Canad$.an trade* An industry's share of foreign trade can be e:i^>rss 3 od 
as its dsare of aggregate Canadian trader of tsorld narkete of its change 
in share of ^rld isarkot^ and/or its share in Canadian trade towards 
castain regions such as the United States o %^ctem Surope and the 
looser dovoloped countrleso 



Ssvsyal tam l&iee37 ibveHaps la ^9 oaavse of 

tM.s eSa^ easa Isa ait&aapafcad Sii advanea. Slia latex- xogolvasgatt of 
Oaaadiaa teade ost^Mted ifeM. asss estelOi^sei! on tita testa of vacoo 
sad sala^as jatfi, ysttex- «*sa ea a ptyetoal ii^ tests, it 

coTild be ®^ated Ifea^ sag® rates aad aibtoatteti are eon-elated, aa ap» 
wart! teas ta tea effeete of edeeateoa coeld be Ittteedaesd. ®M.a 
te canbrollod for ^ jr®~8«alaatSBg tea labor coafflteleats tn texos of 
Ban-year ix^te. 2te naga isbi-aetero in aaeb iadBsSxy esai bo destvad frtm 
Caaadtaa Caaeas date, asd ean bo «ssd te cewrerfe tee later 
te a aaa-year basis, 

A ferteer prolflssa ®oeld be teat of natural rescnroas, ifesy otu - 
peet teat an of sataral i^s^tawea streagjjy Intlaeaces tea 

strsotese of a ©a®te2f*s £erat©a trade, «a could emap tee effsote 
of dt^axdtsg edtifsstteaal Israle In tee •xartcEe tai tenfeTdee. 
be aorseeteS ^ estas sn esjKjjpt reqntreasait &r aateral rasosroes 
dssarsd tsm seetcre dcltesd as aatsassl re^ai-ae iateaatve, daroslar 
Tfes^a bag esStseted isateral rasoarea saepSj^memts for tee catted states 
by tSsia m'eted. These raQoirsjssBt® eaisld te used as a prawy In ^10 

1% si2^M fee tfeat tfel© emA bo to Suolud© 

mt ®ds2sr mvQ data, tet mmss^ d&ta, ^fariabloo, g^isSi a® rooearoh 

dagros of ©MKsesiteition, von dolinsd 
i^atarsa3. araqulE^JSsMst® aad !i©«3»55s of ooold feo oons&d 

Q^ad» In Tli® Bi^Toan of Statist&oa i® sdiedbsaled to 



p3^1S.3li Qsx isipu't«©a't|sat for IS^I in ^h© near £tait^ira* This 0tf?a7tl 

b© ajssEsizied %hQ Oaitadiaia data for 1$6l to update tba otcid^. 

flis ssto ©f r@aaXt@ ooaXd b® ooisparad to giv® a vaxy linitod inter- 
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The positive effects of education on income levels are accepted 
today as an economic verity. The literature is swollen with articles 
attesting to the fact that a person* s income is, in large part, a func- 
tion of his educational level. 

This paper proposes to reverse the emphasis and focus on the 

relationship between income levels and the amount of education sought. 

The question to be studied is; VJhat is the relationship betr/een faMly|\\sfK^ , 

1 

Income and the amount of post-high school education a child seeks? 

Also to be included in the analysis will be the effects of i 

ability and father’s occupation on the child’s educational decision. ] ^ 

The three variables for which correlation with the criterion 

variable (the amount of education sought) to be estimated are parental 

income, father’s occupation, and student’s ability. Attempts will be 

made to determine which of these variables is most decisive in prompting 

a student to opt for more education. 

Furthermore, the study will attempt to separate out the level 

( 

at which income becomes a de\isive^actor in a student’s decision as to 
whether he should attempt a post-high school Educational program, whether 
it be at the college level or some other. 




C 



To facilitate this, students will be divided into two groups — 




m-pocr and functionally poor; "Functionally poor" is, admittedly, a 








subjective classification which attempts to cover students whose parents — J[c 
while not poor by federal definitions— lack the finances to assure their 
child a relatively easy transfer from high school to post-high school 






education. 



Such families would find it difficult to absorb the added cost 
of the post-high school education while, at the same time, realize a 



o 

ERIC 






2 



I 



T 



L 




real loss in the income foregone while the high school graduate continues 
his education. 

At what income level do these two factors come into play? While 
any such amount is open to argument, I have selected the figure of $4800 
for a family with two children. For each additional child $600 will be 
added to this figure. Thus, a family of four children and tvro parents 
with an income of $6000 or less will be considered functionally poor. 

In defense of this figure let us look at the $4800 sum. A 
family of four (including two children) would pay approximately $286 in 
federal income taxes, $120 in state income taxes, and $2^ in sales taxes. ^ 

Its after-tax Income wou3.d be approximately $4379 or $365 a month. Figuring 
$185 for rent and groceries and $30 for insurance, the family would have 
$150 a month for entertainment, medical bills, major durable goods purchases,'^ 
auto expenses etc. 

This amount would hardly leave such a family enough to absorb 

$569* 56 (for women) and $465 *39 (i’or men) which were the mean family 

* 

contributions for students attending Wisconsin Center schools in 1964-65.' 

Since the center system education is one of the least e;jq)ensive 
available to students in the state, these mean figures may be taken as 
minimuras. With these considerations in mind, then, I believe the above 
definition of "functionally poor" — while not beyond reproach — is a A 

ijji. 
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workable first approximation. 



2/ Estimates based upon "Instructions for Preparing Your Federal Income 
Tax Return Form 1040 for I985, " Internal Revenue Service, Washington, 
D.C. 1965. 

^ "Costs of Attendance and Income of University of Wisconsin Center 
Students: 1964-65 Academic Year," by L. Joseph Lins, Allan P. Abell, 
and Richard Ilammes, Office of Institutional Studies, The University 
of Wis., Madison, hUay I966, p. 27. 
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One of the assumptions, of course, is that parents share in the 
child’s decision-malclng process about post-high school education. In other 
vords, this is not a decision a child makes by himself. The findings of y ■’ , 

» Of I , 



This technique embodied in this study, of course, considers the 

decision process from an Income approach. It ignores the behavioral ques- 
* 

tion, vhich is; Given the income constraint, how do people classed as 
functionally poor actually act with respect to financing their children’s 
post-high school education? 



and finance their children’s f\irther education, indicating it has a rela- 
tively high degree of utility for them. This aspect of post-high school 
education decision-making will be developed later in this paper. 



SAMPLE 

The sample used in this study was the 196^1- senior class at Sun 
Prairie High School in Sun Prairie, Wis. The district is a joint school 
district and includes the City of Sun Prairie, the To’i-ms of Blooming 
Grove, Bristol, Burke, Cottage Grove, Hampden, Sm Prairie, and York. 

The area is largely rural with a population of 20,997^ according 
to the i960 Census of Population with almost 1^1,000 concentrated in the 
.City of Sun Prairie (if,008) and the tom of Blooming Grove (9^T09)» 



i960 Census (data on the other to\ms was unavailable), was $6,919« Median 
school years completed was 11. and the percentage of the adult population 
who completed high school was ^7*5^* 



' K ^'7 '.,^5 

the Lins-Abell-Hammes study cited above make this assumption clearly rea- 1 




sonable . 



Persons under an Income constraint still may decide to encourage 




The median income in the City of Sun Prairie, according to the 
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In June 1965, 5,430 of the population consisted of children up 
to ages of 19. In June 19S0, the figure was 2,768, giving an increase 
of £ 6.2^ in this age group in ^ years. 



1 



Ihe 1964 senior class consisted of'^i^^kudents who were enrolled 
In September I963, four of whom dropped out^re graduation in June 1964. 
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j^IBgHOIOLOGY 

As mentioned above, the purpose of this study was to draw dor- 
relations betireen student's ability, father's occupation, and family 

e and whether or not the chixd opted for post-high school education. 
IVom school records, the class ranh of each student was obtained 
and this was used as a proxy for ability. Uhls is a subjective^choloe 



> / 



but one dictated by the limitations of data. ^I.Q'T' score rs and achievemWt 
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tests were not available for aU the students, while^t^n^^^I^Ii^;^^ 

class, then, was divided into quarters, based upon the class 

rank and stude^s jere given a number of 1, 2, 3 or 4 based upon their 
rank. . ■ J ^ JX., 

Y'-V i 3?or the year 1962-64 wis^bbtained ^ 



I V, from the Wisconsin Department of Otaation along with father's occupation. 



I n xaiiner's occupation# 

^ correlations were estimated using both the 1964 and the mean income figures. 

Because of the haziness of the occupational descriptions given in 



\ 



I 



the tax p,rms, four general occupational classes were used, e.g., executive, 

skilled, farmer,^ and unskilled and retired. She executive group included . .. 

self empl^od, manogers, salesmen, end professionals. The other cate- 
gorlcs aro GGlf-oxplanalJory* 



Occupations were used in an attempt to capture homo envlronrcentpa 
on a student's decision on post-high school education. In the 
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estimations, executives vere given a rank of 3, farmers and skilled workers 
2, and the unskilled and retired 1. . / 

Again, the ranking is subjective, but I believe nc ^imre g^onable . * 

Post- high school education plans were obtained through telephone 
interviews with the parents. Also obtained were the educations of the 
parents, where this information was freely given (in many cases, the 
parents had no qualms about discussing their children's activities after 
high school but refused to discuss their own educational attainment). 

Educational attainment levels were obtained for 6h mothers and 
6l fathers. The data revealed that 40 (or 62.5jl^) of the 6h mothers had 
a high school education or better, eight had some college education, and 
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6 or 9*3^ were college graduates. The mean years of schooling for the 






grou p was ^^.^^ears. 

For the fathers, 33 (or 5^5-* 1^) had a high school education or 
better, 7 had some college education, and 5 (0*2^) were college graduates. 
The mean years of schooling for the group was 10,8 years. 

The mean level of schooling for both groups combined was 11. 04 

years. 

In* estimating the correlations, a *'y®3" answer was scored 1 and 
a "no" answer was scored 0. "Yes" meant a student proceeded to college, 
nurses training, or a vocational-technical school education after high 
school. 

The "nos" either took a Job, entered the armed services, married, 
or were not employed. 

For the "yes" answers, the parents were then asked if the child 












remained in college, nurses training, or vocational-technical school. 

I ) A(\ 

Of the ^ responses, 3^ students entered college and 12 later 0^ 
dropped out. Of 4 who entered nursing, 1 dropped out, 7 






6 

Of 8 who entered vocational-technical schools, 7 dropped out. 
However, this may imply too strong a conclusion. In the interview, the 
parent was asked if the child still remained in the school of his choice 
and the yes or no reply undoubtedly was ill-conceived with respect to 
the voc-ed students because some of them may have finished their training 
courses in the tvro years that had lapsed since graduation. Thus, the seven 
of eight "dropouts" in this case may have been graduates. 



uses to which the data was put. Unfortunately, the means of obtaining 
the data had inherent constraints. 



for only 98 in 1964 , 91 in 1963, and 90 in I962. Of this group, responses 
to the t«^*lephone interviews amounted to 92 (actual responses, but for 8 
of those responding income data was unavailable]!. 



to expect that income data will be available on all femilie 
Secondly, the movings after graduation erode the niunber of responses to 
a telephone survey and the telephone survey was selected because (according 
to H. P. Sharp, Director of the Wisconsin Research Survey Laboratory) 
responses to telephone interviews are much better than mailouts. 

Despite the fact that data on all variables was available for 
84 or 62.2^ of the total sample, I do not believe the sample was meaning 



fully biased. The limitations placed on data collecting do not imply 
consistent bias. 



The above, then, outlines the data- gathering technique and the 



For example, of the 135 students, income tax data was available 



As a result, the sample size dwindled from a possi 
84 (or 62.25^) for all variables. 

Ohe erosion of the sample size is Inevitable, howe 
principal cause is the lack of Income data on all families 
Because families do move and move from state- to- state, it 1 
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For example, assviming the parents were 3.aw-abiders, there is no 
reason to believe that the iinavailability of income (and, thus, occupation) 
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data would follow income (or occupation) lines. Following the same rea- ^ ^ 
soning, I do not believe telephone responses would indicate that those 
whose children selected (or did not select) some form of post-high school ^ 
education were more likely to answer their phones. Thus, I do not feel \ 

the sample used was meaningfully biased. 

FINDINGS: TAX CONTRIBUTIOKS ^ 



Proponents of public education point to its income redistribu- y 



tional effects and the sample studied here svipports this argument, 



State Income tax payments irere studied for the year 1964 with 
the follovrlng results: 

1. For 19 functionally poor families the average family size 
was 4. 3* For 76 non-poor families the average family size was 4.5* 

2. The 19 functionally poor families paid a total of $843.03 
or $44.37 per family in state income taxes in 1964. Ihis averaged 
$10.28 per dependent. 

3» The 76 non-poor families paid $28,548.43 in state income taxes 
in 1964 for an average of $375*^3 per family and $84.72 per dependent. 

Approximately 45^ of state revenue is earmarked for education. 

The above findings show that the average non-poor family pays 8.46 times 
as much in taxes as the fimctionally poor family and 8.24 times as much 
per dependent. 

Since all 95 students in the sample graduated from high school, 

they all shared equally (abstracting from qualitative considerations) 

« 

in public school education. 
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It shoiild be borne in mind, however, that state Income tax 
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revenues do not comprise the full support for school systems. Property ^ t t ^ i 



taxes are the biggest source of local school district revenue and, at 
least, some of the fmctionally poor included above undoubtedly were 
property o^naers since four of the 19 were farmers and, reasonably, could 
be expected to o\m their own property. 

Nevertheless, the data does show a more than proportionate 
share of state income taxes being paid by the non-poor (as expected) 
and indicates to some degree the income redistribution effects of such 

• ] 

a tax when used to support education. /A f' ^ i 

FBIDII^GS: CORREIAa?IONS 




'l 






The correlations run on the independent variables (l96i|' income. 



Y 



mean income 1962-6i|-, poor and non-poor families, father’s occupation, and 
class rank) with the dependent variable (post-high school education plans) 
revealed unexpected results. 



The hypothesis tested was; There is a meaningful correlation 
between income leve3.s and a student’s decision to choose some form of 



post-high school education. 

^ The corre3,ations 3.ead to the rejection of the hypothesis. 

To be significant at the .05 level, a correlation/'of~T2152 

/v. 

(plus or minvis) was essential. Only one of the correlations came close 
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to this. The correlation between rank in class and the decision to 



select a post-high school educational program was which may be 
interpreted as an indication of some positive correlation between the 
two variables. 



Table I gives the complete results; 
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TABIJ3 I 



VARIABLES 

Post H.S. Education and Class Rank 

Post H.S. Education and Mean Income 

Post H.S. Education a d 1964 Income 

Post H.S. Education and Poor/Non-poor Classification 

Post H.S. Education and Father *s Occupation 



CORRELATION (r) 
.2144 
.0671 

.000068 ^ 

.1166 
.1210 
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The correlation vith the poor/non-poor classification led me 
to believe the definition of "fimctionally poor” may be too high. Cor- 
relations then vere estimated using income levels of $4,000 and below 
and $3,000 and below and ignoring the number of dependents. 

For the $4,000 and below figure, the correlation was .158> 
and for the $3,000 and below, the correlation was .17 — both not signi- 
ficant.^ 




CONCLUSIONS 

The stud^’’ again illustrates the fact that the conventional 
knowledge and ©dpirical results often differ markedly. Intuitively, 
one would eiipect a significant correlation between a family’s income 
and a child’s post-high school education plans. But the dala revealed 
no significant correlation. In fact, none of the correlations (except 
that for class rank) was significant. How can these findings be interpreted? 




3 / Twelve families of the 84 had incomes of $4,000 or less and in 
these 3 students continued their e<1noatir.n beynn.i high school. 
Six families had incomes of $3^000 or less and in these one 
student continued his education. 
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Judging from the correlations, post-high school education plans 
do not depend upon parental income, father's occupation or class rank. 

One is left with the feeling that if a child has any chance of taking 'Q 



advantage of a post-high school education, he tal^es it. The expected 
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inhibitions --how income, low class rank, environment — do not appear to 
come into play. In other words, families in the sample appear to have a 
high utility for education. 

This leads one to conclude that behavior may not be a function \ 



of what one would intuitively feel are the operative variables. Perhaps 
one should turn to variables such as aspiration level, parental feelings 
of responsibility towards a child after high school, the family's valua- 
tion of education, how a family perceives the potential for borrowing 
for education, and the expected payoff from education. 

The policy implications, especially as related to the demand 


















for education after high school, are immense. Assuming the sample is not J \y 
atypical, it may well be that present forecasts of co3.1ege c3.ass sizes \ 

CS-' 

of the future are understated. It well may be economists and educators ^ 0 ^7 

do not yet conqorehend the effects today of our society's overwhelming 






emphasis on education 

After carrying out such a study, one is left with an intuitive i 
feeling that something has happended — perhaps very recently- -to change / j 

I i ^ 

parents* views of education. One feels that perhaps education has assumed "j 

a bigger role among families recently; that perhops the selling ;job ' 



done by educators since the late 1950s has served to shift the demand 
curves for education quite recently. 
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1^1 hope to expand the present study to include several school districts 
and derive simi3.ai' correlations In an aLfceupb to determine hovr — and if-- 
the corre3.atlons vary. 
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Many of the studies done in the general area of the economics 
of education have dealt vith persons in their 30s or above. Payoffs 
from education and factors affecting education decisions most often 
seemed to he derived from this age group. 

But now I feel we shoTild take a look at what has happened since, 
say, i960, or perhaps a more recent date. 'Admittedly an intuitive feeling 
I believe it provides a testable hypothesis; The demand for post-high 
school education has shifted markedly recently, swamping the effects of 
what previously had been considered Inhibitory influences. 

Such a hypothesis, I feel, opens an avenue of meaningful research 
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APPMDIX 1 

Kie variations in income over the three year period (X9^2-6h) 
were hoth volatile and difficult to relate to decisions regarding educa- 
tion plans. 

Table I gives the mean v£iriation by Job classification and shows 
that the most volatile groups as far as income variation is concerned 
were the skilled and farmer groups. Both averaged 60^ variation or better. 

Table XI shows how the income varied. The mean variation for the 
group was 5i«821^j which means a man with $6000 Income in 19^2 might expect 
his incomes in 19^3 Qiid X^6h to vary between 1^2000 and $8000. Furthermore^ 

(as Table II shovzs) for 37 or of the group their incomes would swing 
up and down during the period under study. 

The ImpUcations for malting four-year plans for expenditures on J'. 

a college education are vitally important. Assuming that the variation ' 

detected from 1962-64 continues, how do parents project their ability to ^ 

send a child to college? On what year*s income do they base their decision? 

In the correlations run above the mean income and the last year*s 
income (1964) were used. But the theoretical relevance of this technique 
can be questioned. It is not evident that these are the two correct 
income benchmarks to use. A permanent income hypothesis seems more 
relevant here. 

\le have a situation, for example, of a skilled worker whose 
income will vary on the average of 63^ over the next t«70 years, asking 

l/ The sample size in the two tables differs beca\ise three-yeai’ income 
figures wore not available for the 88 persons checked in Table I. 

For two of the 83, data was available for only two years. Thus 
their average was a two-year* i-athei- than T.hrpo-y«fir in^an. 
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TABLE I 



.Variations in 


Income hy Job Classification* 


CLASS** 


NO. 


MEAN 


Executives 


25 


49.202/5 


Skilled 


18 


63.583^ 


Farmers 


16 


60.793/ 


Unskilled 


26 


37.623/ 


Retired 


3 


78.28/ 


Average for Group 


88 


51.821/ 



*Source ! Wisconsin Income Tax Bata 1962-64 

*^The Executive classification included managers, professionals, the 
self employed, and sales personnel. The other classifications are 
self-explanatory. 



TABLE IX 

Birections of Variation in Incomes* 

W mm COBSTAKT BP AIJD BOM 

TibFvSi- 

ation or less) 

29 5 15 37 



*Souroe ! Wisconsin Income Tax Bata 1962-64 
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himself in 1964 vhether he can afford to help finance bis son*s college 
education over the next four years. 

Let us assume this hypothetical skilled worker made $8000 in 
1964. Will his income in I966 be $2960 or $13^040 in I966? Such a 
question is not unrealistic. Ihe range of change for the I8 skilled 
workers studied was from a low of $264.44 (up and down variation) to 
$12,220.19 (up). 

Ihe average change in income for the group from 1962-64 was 
$3369. 25 « Of the 18, the variation for 7 ranged from $3353*38 *to 
$12,220.19; five others ranged from $702.50-$2536.88, and six incomes 
ranged from $264.44-$632.63» For 10, the variation was $1031*34 or more. 

Of the 26 unski3J.ed workers included in the study, I8 had 
Income variations of $1211.12 or more, and 10 had incomes that changed 
by as much as $2000.05 or more in the period. Ihe former figure ($1211.12) 
would mean a weekly 'difference of $23*29 a week. And as lable I shows 
the tinskllled group had the lowest (37*623??) income variation of the 
five classifications. 

!lhe point here is that income variations over even short periods 

f 

of time are a fact of lifej the variations can be wide (changes of 80? 
or more were found In 20 of 88 (or 22.7?) of the cases studied); their 
direction is not predictable, and their Impact on family budget decisions 
can be great. 

Itrthermore, it should be pointed out that the variations were 
recorded during a period not marked by sharp cyclical fluctuations. 

The role of wives as income carriers loomed large for the 
families studied. For example, Income tax data for 1964 was available 
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for 112 families. Of these, 63 retvirns showed wives with incomes over 
$700 a year and in 50 of the 63 cases, the wives earned $1200 or more. 

Also in the data for the three-year period there seemed to he 
some evidence the wife*s income varied inversely with the husband* s. 

In other words, when the husband* s income dropped, the wife increased 

her working hours to take up the slack. 

This trend, although not pronounced, appears to indicate the 
families had some minimally acceptable income level. When the level 
was approached, the wife became more active in the labor force. 

Thus, the role of the wife in post-high sc-hool education 
plans also looms large. In families where education for the children 
is esteemed and income is low, it is reasonable to assume the wife may 
serve as the financing agent. 

Ohe above, X believe, all points up the fruitfulness of more 
research into how families form income expectations, how the wife*s 
role as a wage earner enters into the formulation, and what inpact the 
role of the wife as a wage earner and the evidence of income variation 
enters into the decision of whether or not a family can finance their 
children* 3 post-high school education. 
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Are the functionally poor a stable seGiuent of the populations 

or docs poverty vary from year to year? 

Intuit ivelys one would feel there is a ccrfcaiJi varlabioa 
involved with the functionally poor concept aid the data bears this 

out. 

As Table I shouSs the nurber of feonilies cjacrlfied as fi^nc- 
tionally poor varied from 27 (of $0 available tax returns) in 19»^2 to 

31 (of 91 ) In 1963 ^ 21 (of 9Q) ill 19^^'- • 

In the tbree-yeor span^ families qualified as functionally 
poor in one year or another. Of these, 3.6 fmi2.ics were so classified 
for all three years; ? families for 2 of the 3 yeai'S, and I 6 wore so 

classified for 1 of the three years. 

For 16 families then, fimctional poverty was a fact of lif^J 
from 1962 - 61 ^-. Six of the l6 were unsMlled workers, four were formers, 
four were retired, one was in the executive class, ^ and one was unemployed 
and received welfare payments. 

Of the 39 families (excliidinc the welfare recipient) classed 
as functiona3.1y poor in at least orxC of the three years, seven were 
executives, five skilled workers, 13 farmers, nine iinskilled workers, 
end five were retired. 

As a gi’cup, (excluding the retirees) farmers fared worst. 

Thirteen of the I 6 farmers included in the sample were functionally 
poor at least one of the three years. Four were so classed for three 
years, three for two years, and 6 of the I 3 were- functionally poor in 1 cf 

the 3 years. 

l7“AgHnTt “should be nointed out the catch-all characteiristics of this 
class which inclu.^e the FP^f-err^p^ny^-d, personnelj managers, and 

nrofeso j on^ls. 
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The f irid.li.Gf- further the mcertalnty introduced hy 

the income variable in raeJ'.inG decieions about post-hich school education. 
Not only cun incou. ■ w.vy greatly over £i short spun of time^ the variability 
can di'op a fr^d3.y into a functionrilly poor e^roup or raise it from this 
. group. The ito-d.icatiort is espaciolly relcv^aut to fiU’B fond lies vhocc 
income*- chcu’actci’isticc'.lly on the lOv-rer levelD--can vary so as to dip 
this gi’oup into and out of the functionally poor class. 

FurthoiViOre, the findincs point up the necessity for policy 
makers to look at p^vnrty (in the* broader sense) from a time series as 

well as a cross sectional approach. 

Cross Sectional data dofinoo poverty at a pC'rnt in time* But 
poverty is not a Cf'.utant. It moves. Time covLOi^ eu^a (as s\idenced 
even in tJiis linutod s:^uplo) reflects tl-.sso movc-..r-nts end can serve as 
an aide in loug-ro’^c^' anti, -poverty i'rcgran;s. 



TO TRAIN OR NOT TO TRAIN . , • 



M* J. Oatey 



E.P.S, Seminar 
201 North Hall 
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’Training is a good thing" - this is the general impression created by 
a survey of industrial training literature. However, attempts to justify 
training on an economic basis, or to measure the appropriate costs and benefits, 
are conspicuous by their absence. The following quotations are typical of 
unsubstantiated statements in the literature: 

It (training) cannot be ignored without costing the company money. 

(DePhillips 1960, p. 6) 

The question is not * is training needed?*, but 'where is training 

needed?* (Fryer, 1956) 

Management will secure more than a fair return on its investment 

(in training). (DePhillips 1960, p. 21) 

Admittedly, the more enlightened indicate that economic justification is 
desirable; that decisions will be "governed by relative long range costs" 

(Proctor 1961, p. 31), and that a determination should be made as to whether 
benefits exceed costs (McGehee 1961, p. 9). But this is little more than lip- 
service since no indication of how the costs and benefits of training are to be 
measured is given, and any general discussion on the alternatives to training is 
absent. Indeed, in three of the four books on training so far quoted there is no 
entry equivalent to "costs of training" in the index, and the fourth (McGehee 
1961) only pays the lip-service indicated above. 

In the "opposite camp" of general management, there is noticeably less 
enthusiasm for training. One training specialist has refered to the "training 
is a luxury" attitude of some managers (Fryer 1956, p. 30), while another observer 
believes this is only to be expected - "It is only natural that management should 
resist what appears to them to be a waste of money" (Al-Arabi 1965, p. 497). 
Doubtless one reason for the scepticism regarding the value of training is the 
traditional attitude of economists and non- economists of education as an item of 
consumption. But there are other significant reasons peculiar to the Industrial 
training context as this paper will show. 

Still another attitutde toward training is that it is inevitable. Eckaus 
(1963) has suggested that "on-the-job training is an unavoidable joint product 
with the firm’s regular output, that is, that neither marginal nor average costs 
of production are completely separable." 

Thus training has been variously characterized as indispensible, quite 
dispensible, and unavoidable. Although individual instances could be cited to 
support these views (coupled with appropriate definitions of training), this 
paper will reject all three as valid generalizations. Instead, the view taken 
here is that training is a function in its o\m right, that it is an investment 
in human capital with identifiable and measurable costs and benefits, that there 
are always alternative processes that could be substituted, and hence that a 
deliberate and rational decision on training based on an economic analysis can and 
must be made. 

Industrial skills . The term 'skill* is defined as any behaviour, verbal or non- 
verbal, an employee is required to perform in order to carry out his duties. Some 
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skills will only be usable in one particular company, while others will be 
generally applicable to all firms in a certain industry or geographical area* 
Following Becker's (1964) useful notation, skills applicable only to one firm 
will be classified as specific (to that firm); while skills applicable to two 
or more firms will be regarded as j;eneral skills. An example of a general skill 
would be shorthand, typing, while skills acquired in a firm using a unique 
patent manufacturing process would tend to have considerable specific component. 

When a firm places an employee in a job position, it anticipates a certain 
marginal product. In order to achieve that marginal product the employee must 
perform the appropriate tasks to a certain level of competence, which 1 will 
call the CRITERION level of skill. 

Tbe firm may expect a newly hired or transferred employee to perform at 
the criterion level of skill immediately, or it may be prepared to wait a week, 
a month or even years (indeed it will usually have to wait where specific skills 
are involved). Thus a new operator may only produce 70 pieces a day and take one 
week to achieve the criterion of 100 pieces a day by learning from experience; 
a new salesman may be unable to achieve the sale of the criterion level of 
goods until he has undergone a one month training program; while a production 
manager's assistant will often not be able to ensure his department can achieve 
the criterion level of output until he has been through numerous training 
courses and has had several years experience with the firm. 

Assuming the criterion to be realistic and attainable by the employee 
concerned, performance below the criterion can be eliminated by a process of 
SKILL AQUISITION and improvement. It is the costs and benefits of, and the 

alternatives to, this process of skill acquisition that forms the subject of this 
paper. 



I. ALTERNATIVES TO TRAINING 

Training is obvious form of providing for skill aquisition. However, there 
are always alternatives, which must be considered x/hen making a decision regarding 
the undertaking of a training program. 

Formal training, informal training, and learning from experience . 

There is little difficulty in recognizing so-called "formal" training where 
instruction takes place in a classroom or vestibule school using a teacher or 
audiovisual media, and/or where practice occurs in a supervised specially 
controlled environment. However, as the location of the instruction and prac- 
tice moves from the classroom, that is the more -’informal" it becomes,^ fewer 
people would classify it as training - or at least that it involves the same 
economic and psychological factors as those of more formal training. And the 
"extreme of informality", the aquisition of a skill by learning from experience, 
is seldom considered by training officers to be an activity that could be 
legitimately substituted for formal training. 



^For example, the "sitting by Nellie'* method, whereby the new trainee 
learns a skill by watching and copying an experienced worker on the job. 



Yet formal training programs and learning from experience are both means 
of providing for skill acquisition up to the criterion level, and in both cases 
this can only be achieved at a cost.^ liideed, it is tempting to define training 
as any investment or activity resulting in skill acquisition, as Mincer (1962, 
p, 51) does. However, in order to make an important distinction later on con- 
cerning skill acquisition after the criterion has been reached, I shall use the 
following definitions: 

TRAINING is the deliberate modification of an environment for the purpose of 
improving a person's skill at a task (the modification may be made by the person 
or by an external agency); 

LEARNING FROM EXPERIENCE is the improvement of a person's skill at a task by the 
normal execution of that task with no deliberate purpose of improving it. 

These definitions have the advantage of conforming fairly closely to^common 
usage, while permitting a useful operational distinction to be made. 

Differentiating between formal and informal training is a little more 
difficult. So far they have been tacitly distinguished by the location of the 
training and the degree of organization and supervision behind it. However, 
another useful measuring stick is the extent to which time, money and resources 
have been specifically allocated to the skill acquisition process - and in par- 
ticular whether the function has a separate budget. 

The two measures of formality will tend to coincide, but this will not 
always be the case. Thus a program could take place on the shop floor, with 
trainees involved in productive work and with no special instructor employed; and 
yet a specific amount of supervisors' and/or productive equipment time per day 
could be allocated for the purpose of instructing the trainees or allowing 
them to practice. In such cases, the psychologist or training officer will tend 
to define formality using the organizational criterion, whereas the economist 
will prefer the resource allocation criterion. 

Substitutability of Skill Acquisition Methods , 

Both the psychologist and the economist may object to the notion that 
formal and informal skill acquisition methods are complete substitutes. These 
will be considered in turn. 

First, the psychologist may protest that informal methods, and especially 
learning from experience, are so much less efficient than formal procedures 
that they cannot be considered as valid alternatives. Thus one training text 
proposes "to limit discussion of training to, .formal programs" (McGehee 1961, 



Hlie costs of learning from experience will involve loss of production 
. through mistakes, spoilage and performance below the criterion. 

^Machlup (in Robinson 1966, p. 694) makes a distinction between "training 
on=the=^ ^ob" arid "learning on-the-job without training" on the ground that 
"learning could only involve one person, the learner, whereas training required 
two as it also implied the existence of a supervisor or instructor. This would 
exclude self- instructional techniques from training, and will tend to cause 
ambiguity in situations where a supervisor is present. Machlup also implies here 
that "learning on-the-job without training" occurs without cost to the employer. 



p, 3), and other "rules out all the hit-or-miss training and learning by chance 
that takes place on the job on a day-to-day basis" (Proctor 1961, p. 19). But 
this view considers only psychological efficiency and ignores economic con- 
siderations. Not surprisingly people will learn mcire quickly when they are 
individually tutored and provided with supervised graded practice, arranged 
according to their background, education and ability! But this can only be 
obtained at a cost, and the time saved may not justify the increased expenditure. 
Each case must be considered on its merits, and this cannot be done if informal 
methods are rejected automatically from the start.^ 

Second, the economist might object on the grounds that the costs of informal 
methods may be indeterminable and unavoidable, whereas formal training is under- 
taken by a deliberate decision and its costs are determinable. As mentioned in 
the introduction, Eckaus has suggested that on-the-job training is unavoidable 
during regular production, and that training and production costs are not 
completely separable. Similarly, Machlup (1962, Chapter IV) considers learning 
from experience, or on the job learning as he calls it,^ to be part of the 
ordinary running costs of production. Yet why should it be assumed that informal 
skill acquisition costs are inseparable from production costs? There may be 
some difficult cases, but there should be plenty of instances where they can be 
readily estimated. For example, the costs of an operator increasing from 70 to 
90 pieces a day in 5 days can be estimated by considering the loss of the 50 or 
so pieces that would have been produced by a skilled operator working at the 
criterion level. If a new engineer takes 2 hours to overhaul a component where 
the criterion is 30 minutes, the costs of his learning from experience can be 
estimated in terms of the overhauls "lost." Equally, a determination of the 
possibly disasterous effect of an inexperienced manager*s mistake that halts 
production for a few hours, may well convince the company directors that manage- 
ment training is not quite so "costly" after all. 

An Informal skill acquisition up to the criterion can be avoided -- simply 
by placing a worker who already has the criterion level of skill in the job 
position. This may be done by putting the unskilled workers through a formal 
program which takes them up to the criterion level before placing them into 
production, or by recruiting skilled workers direct from the labor market. 

Thus, the decision to provide for informal skill acquisition ca'n be a conscious 
and deliberate one. 

The one significant difference between training and learning from experience 
is that the latter is liable to continue after the criterion has been reached, 
and this is, for all practical purposes, unavoidable. But it certainly is not 
costing the firm anything - the employee is performing at the criterion level 
for xdiich he is getting paid. However, there will be a cost to the worker if 
the skill involved is general: as his skill increases so will his opportunity 

costs rise due to the difference between his marginal product and wages. ^ 



^Educators in schools and colleges 'would also benefit from a consideration 
of the education value of learning from experience. 

^I prefer the term ’learning from experience' since it is less ambiguous, 
and is a more general concept that can be considered as an alternative to all 
formal methods of education and training. 

^The wise firm will match this by suitably timed wage increases, or 
promotions to job positions where a higher criterion level of skill is required. 
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But if the skill is specific there will be no opportunity costs to the worker, 
and a situation of completely costless skill acquisition would arise. 

Optimal degree of formalization . The statements quoted at the beginning of 
this paper from general management and training offices may now be re- inter- 
preted. It would appear that the "training is a luxury" attitude by management 
is not an objection to skill acquisition per se (indeed every firm that recruits 
from the labor market is inevitably involved in some skill acquisition); it is 
really an objection to allocating any resources specifically to it. It is 
equivalent to saying that informal skill acquisition methods are always more 
efficient than formal ones. On the other hand, training officers, equally 
dogmatically, seem to be advocating the reverse. 

In fact, the degree of formalization will depend on various psychological 
and economic criteria. For example, complex skills requiring detailed instruc- 
tion and supervised practice would demand more formal methods, while simple 
routine skills requiring little instruction but plenty of practice will tend to 
be acquired more efficiently by informal means. The educational background of 
the trainee is important; the high school drop-out is likely to respond more 
to informal techniques with no classroom activities - activities in which he 
was previously so unsuccessful - and where he can see the immediated relevance of 
what he is doing to a real work situation.^ Similarly older workers may be 
reluctant to return to the classroom after many years of absence (see National 
Council on Aging 1966, pp. 372-376), 

Economic factors such as the cost of making mistakes (and of course the 
general consideration of the likelihood of accidents) must be accounted for; 
as these two factors rise, the more necessary it is to have supervised training 
away from the shop floor. Other factors should include; cost and availability 
of classroom space, instructors, instructional equipments and materials, and 
the amount of idle time supervisors and equipment may have which could be used 
for training purposes* 

***** 

Recruitment for skill . Thus one alternative to training is skill acquisition by 
/learning from experience. However, there is another form of investment in human 
capital which is an alternative to any process of skill acquisition; to recruit 
directly from the labor market x^orkers who already have the criterion level of 
skill. The term "recruitment" as used here covers the processes of SEARCHING 
the labor market for potentially suitable employees, and SELECTION from the 
results of the search those best qualified for the vacant job-positions. 

Recruitment can be for "bodies" only, bodies plus certain aptitudes, and/ 
or bodies plus certain skills. It is this third process of "recruitment for 
skill" which is substitutable for training - both have the objective of 
Increasing productivity by increasing the skill level of the firm’s labor 
force. It is important to distinguish between the productivity of the . 
individual worker and the productivity of a job- posit ion ; although recruitment 

^This is a principle reason why training under the Manpox^er Training and 
Development act 1962 has steadily shifted from "institutional" to on-the-job 
training programs. 
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processes cannot affect a worker’s productivity, they can affect the produc- 
tivity of a job position by influencing the level of human skill occupying it. 
And it is the productivity of the job-position that is the significant factor 
from the firm’s point of view,^ 



Whether a firm undertakes recruitment for skill or provides for skill 
acquisition will depend on which results in lower total turnover costs (which 
arise from search, selection, relocation, training, classification, placement 
and separation of workers, as well as lost production through vacant job posi- 
tions^). For example, if a skill is in abundant supply, it will usually be 
cheaper to recruit for it; but as the skill increases in scarcity, the search 
and relocation costs will increase to a point where it becomes cheaper to provide 
for skill acquisition. Again, as the cost of vacant job positions increases, 
training may tend to use more than recruitment since it could more readily 
ensure an adequate supply of skilled x7orkers. Another factor, which will be 
considered in Part II, is that training may have a direct effect of reducing 
the turnover rate. Finally, the size of the firm will be significant: Foltman 

(1964) found that larger firms tend to prefer to train, while smaller firms 
find training "too expensive" and prefer to go to the labor market. 



It should be noted that search and’ selection costs are almost always general 
investments in human capital since, by definition, for any particular firm there 
can be no specifically trained workers in the labor market - except for ex- 
employees of the company.^ 



***** 

Investment in physical capital . A final alternative to training, or any invest- 
ment in human capital, is to invest in physical capital. That is, when faced 
with a shortage of skills, to obtain equipment that operates automatically or 
only requires skills that the firm already has in its labor force, 

.To summarize Part I: when faced with skill requirements, a firm could 

provide for a formal training program. However, there are three alternatives: 



^his is not strictly true. Information gathered during a careful selection 
process can facilitate the worker being placed in a job-position where his 
productivity will be a maximum, 

^Oi (1962, p. 539) makes a misleading distinction between recruitment and 
training on the grounds that only training can affect the productivity of the 
individual worker. Mincer (1962, p, 51) also refers to training as any invest- 
ment (in human capital presumably) which increases "xforker productivity." 

^See Gaudet (1958, p. 31) for a discussion of turnover costs (but which 
falls to consider vacant job-positions). 

^are exceptions could occur when there are persons in the labor market 
with, by change, a certain combination of skills (including personality traits) 
that are specific to one firm only. The search costs here would tend to be 
very high. 
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1. Provide for infornal skill acquisition, including learning from 
experience 

2. Recruit for the skill 

3. Invest in physical capital. 
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II. BENEFITS AND COSTS,. 

skill requirements - given a certain minimised, but 

that such an approach is needed. 

ti v,«r- hViiq Is iurno-re the gun somewhat since, as was indicated in the 
However, th ^ ^e a complete absence of any quantitative cost- 

introduction, there appears to oe f,*eid ^ let alone any compara- 

recruitment for skill will be included. 

Benefits . The training texts usually list an f f 

• ms o f gaining. A typical selection is given by Proctor (1961, p. 23). 

increased employee satisfaction 

less waste and spoilage 

lower absenteeism and turnover 

improved methods and systems 

increased level of output 

less supervisory burden 

lower overtime costs 

lower machinery maintenance costs 

fewer grievances 

lower personal inj'^^y rates . 

better communications 

greater employee versatility 

improved morale 

greater cooperation 

-- is Simply - :scb 

and costl^controlled experiments (although they would provide useful information 

W is,“analyses with respect to the firm. There have been analyses made 
with respect to society. 

^Many of them could also be benefits 
recruitment for skill, or the installation of improved equipment. 
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on the mechanisms by which training contributes to increased efficiency). In 
short, lists such as the one just quoted, are not likely to prove very useful 
in obtaining a measure of benefits in dollar terms. 

VThat is required is an aggregate measure which will capture all or most of 
the alleged benefits of training, and which is relatively easy to assess in 
dollar terms. The most useful measure would appear to be based on the cost of 
production, at least for measuring effects on the individual worker, production 
section or department. The measure would be more difficult to apply to a unit 
larger than a department where the many variables affecting production costs 
would tend to mask the effect of training. However, most training is organized 
on a departmental or *lov7er* basis. 

Where a training program is designed to have a more "diffuse" effect 
speeading over many departments, supplementary maasures of benefits may have to 
be employed. Thus the benefit of supervisory training might be measured in 
terms of savings through the elimination of delays in inter-departmental ship- 
ments or servicing, or through the reduction of paper xrork and communication 
costs. Also when a program has a very specific objective, such as the reduc- 
tion of spoilage or of overtime worked, the benefits can usually be measured 
directly in terms of that objective. 

It will be noted that a number of the alleged benefits of training listed 
above are concerned with employee satisfaction and "morale." And some of the 
effects of this, in the form of decreased turnover, may not be fully captured 
by using only the costs of production measure. This would be particularly 
important in comparative studies since the morale effect is not so likely to 
result from the alternatives to training. ^ 



A second reason x?hy turnover may be a useful operational measure is that a 
training program can operate as a selection procedure of higji validity. The 
employer can observe the trainees’ typical performance over a period of time 
under conditions related to the final work situation, and the trainee will get 
a good insight into the nature of the job and decide if he really wants it. 
Hence trainees that stick with the program to the end and are finally accepted 
by .the firm, are probably better "bets" than directly recruited men- that have 
been put through a battery of achievement and personality tests of perhaps 
doubtful validity.^ 



To summarize, t%<to operational measures of benefits suggested here are (1) 
cost of production and (2) turnover.^ However, where training has particular 
objectives, it may be evaluated directly in terms of those objectives; and where 
the benefits are expected to be diffused over several departments, supplementary 
measures should be used. 



1 

The Hawthorne effect may be operating in training, whereby employee 
satisfaction (and production) tends to .increase when the employees feel the 
company is taking an interest in them. 

2 

K. U. Smith (1965) considers much of industrial testing to be invalid. 

^Care must be taken not to double count benefits \7hen using more than one 
measure . 
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In passing, one might speculate that it is not surprising that some hard- 
pressed managers regard training with suspicion when the benefits are classified 
ill such nebulous terms as: better communications, increased employee satis- 

faction and greater cooperation I 

Costs . The measurement of training costs has not progressed much further than 
the measurement of benefits. It is true that there are some published estimates 
(see Part III), but there is considerable doubt as to the validity of the accoun- 
ting procedures used. For example, "the salaries of newly hired trainees are 
treated as educational expenses; those of employees participating in advanced 
training programs are not... Such intricacies of accounting compound the 
diffici;j.iy of measuring the cost of education in business" (DeCarlo, 1966, p. 24). 
A surve}^ of British firms on methods of costing training showed "a wide variety 
of practices based on differing criteria" (Institute of Personnel Management 
1965). Similarly, because much of informal training costs tend to be hidden 
in production costs. Mincer (1962, p. 52) notes that "data on costs of training 
...are not only scarce, but in principle highly unreliable." 

It appears that training cost data and budgets, where they exist, are 
set up more for internal administrative convenience than for the purpose of 
estimating real costs. And since none of the published data give any breakdown 
as to how the final figures were arrived at, little reliability can be placed 
on them. 



The estimation of direct costs such as instructors and trainee salaries 
and cost of Instructional materials should present little difficulty, although 
care must be taken to recognize opportunities foregone - if any - in the use 
of classroom space and production equipment. Indirect costs of the more 
informal methods will be more difficult to estimate, and will arise from: 
mistakes and spoilage, increased supervision and inspection, and in general the 
loss of production due to the diversion of human and physical resources to 
non-productive training activities. Again, it is important to recognize that 
when the production schedule is slack or intermittent, opportunity costs of shop 
floor training could be very low since supervisors and machines may othewise 
be idle. 

« • 



In order to determine the net costs of an investment, the value of "immediate 
benefits" should be subtracted from gross costs. By far the most significant 
immediate benefit of training is the productive work of the trainees, allowing 
for the fact that they are usually paid at a lower rate than fully skilled 
workers during the same job; and this benefit can sometimes reduce the net costs 
to levels very much lower than gross costs, and sometimes even to zero.^ 

Another immediate benefit could arise if recruitment - and particularly search- 
costs ..were higher for skilled workers than trainees.^ Finally the value of 



1 

Oi (1962, p. 546) surely did not allow for productive work of apprentices 
when he indicated that one U.S. firm "invested" around $4600 a year in each 
apprentice. Net estimates for European apprentices range from $300 to $1250 a 
year (see Part III). 

2 

One proposed apprentice training scheme (BASIE 1965) omitted any reference 
to recruitment costs of skilled workers, yet included recruitment costs of 
trainees on the debit side of the account. The significance of such an omission 
is shown by one estimate of $800 for the difference in search costs between 
journeyman, machinists, and unskilled workers (Gaudet, 1958). 
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training as a highly valid selection procedure could be estimated by determining 
the costs of a battery of tests and interviews etc. of equal validity; or 
alternatively by how the increased validity of selection could reduce production 
and turnover costs. 



In conclusion, it might be interesting to speculate on how the faults of 
existing cost procedures could bias the present estimates of training costs. 

One might hypothesize that the costs of formal training are overestimated due 
to' factors such as; accountants use of average as opposed to marginal tech- 
niques, the failure to recognize the costs of alternatives (e.g., direct 
re( rv.itment), and the desirability of overestimation for departmental budget 
aru • j On purposes. On the other hand, informal skill acquisition costs may 

ofte-.f >2 underestimated or completely unrecognized since they tend to be bidden 
in production costs. Thus Mincer (1962, p. 52) concludes that "an attempt to 
gauge costs of on-the-job training in the economy by accounting data of firms, 
even if they were available, would lead to severe underestimation." 

Such a hypothesis throws more light on the attitude of the "anti- training" 
manager. He is only too well aware of the, possibly overestimated, costs of 
formal training; but may be quite unaware of the nature or magnitude of the 
costs of informal skill acquisition procedures. 

Relative benefits of recruitment for skill . The benefits of both recruiting for 
skill and training will tend to be similar (higher productivity, less spoilage 
etc.) except for the lower turnover rate that might be expected from training, 
due to the Hawthorne or moral effect and the high selective power of a training 
program. In addition, the lower search costs and smaller number of vacant job 
positions that might result from training would also be captured in measure of 
total turnover costs. 



Hence a very useful comparison between recruitment and training could be 
made by measuring the effect of each on total turnover costs. And this could 
conveniently be carried out by measuring turnover costs before and after a 
training program was introduced; turnover costs before the program would measure 
the effect of recruitment for skill, and turnover costs incurred while the program 
was operating would measure the effect of 'training, A number of such studies 
might allow a relationship between the relative benefits of recruitment and 
training to emerge, depending on factors such as; the labor market, complexity 
of the skill, size of firm, and cost of vacant job-positions. This would have 
considerable practical significance since, as will be indicated in Part IV, a 
major factor in decisions on training should be the relative benefits of the 
alternative form of investment in human capital, recruitment for skill. 



It is possible that the effect of training on turnover is relatively small - 
in which case matters would be further simplified as. to a first approximation, 

only the difference between the costs of recruitment and training would need to 
be measured since the benefits would be*assumed equal. 



1 

The costs of recruitment should be relative easy to assess, and will arise 
from advertising and personal contacts, Interviews and tests (see Gaudet, 1958), 
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III, TIME AND UNCERTAINTY 

For the firm, there is a major difference between human and physical 
capital in that the time period over which returns to the former can be 
collected is relatively uncertain. Unlike physical capital, the firm does not 
oxim the human capital it invests in, and can lose it at any time simply by the 
worker concerned terminating his employment. 

This danger is greatly increased when general skills are involved since 
the competitor firms may attempt to recruit the generally trained workers avzay 
from the firm that trained them, the so-called ’’poaching*' operation. Indeed it 
is widely believed that this poaching complex is the main reason why firms are 
reluctant to invest in training - as is shown by the passing of the British 
Industrial Training Act, 1964, Briefly, firms must pay a levy according to the 
size of their payroll, and they receive grants according to the amount of 
approved training they undertake, if any. It has been noted that ’’the grant 
system is really a gigantic national device for spreading the costs of training 
evenly over all employers in proportion to the size of the labor force of each. 
This is referred to as the 'Redistribution of Costs' aspect, and, quite 
obviously, is aimed at the poaching complex," (Uellens 1965), 

Ifacertainty and rational action . Faced with this situation of uncertainty as to 
how long the employee will remain with the firm, how should a rational firm 
behave with regard to investment in human capital? Becker (1964) has proposed 
a theory based on general and specific investments. General training, it will be 
recalled, is equally applicable to the training firm and at least some of its 
competitors and therefore will raise the workers* marginal product by an equal 
amount in all those firms, Hov/ever, specific training is only applicable to 
the training firm, and hence it will only raise the workers' marginal product 
in that particular firm. 

At the end of the training period, a specifically trained worker is "tied" 
to the firm if he wishes to use his skill, while a generally trained worker can 
leave and use his skill in a competitor firm. Assuming perfect labor markets, 
Becker argues that a firm will only undertake general training if the trainees 
pay directly or indirectly for the total cost,^ since there is no guarantee 
they will remain with the firm after training; but a firm may be willing to pay 
all or part of the costs of specific training since the worker will have an 
Incentive to stay because his specific skill will only be to his advantage in 
that firm. In the case where the costs of specific training are shared between 
the firm and the trainee, both will recoup on their investments by the trainee 
remaining - he will receive hi^er wages than he could elsewhere, while the firm 
can still pay him less than his marginal product. 

Thus firms do not invest in "general" training, they merely provide for it - 
only workers actually invest in it. And even with specific training, the wise 
firm will pass some of the costs onto tire trainee to give him an incentive to 
remain after training in order to recoup on his investment, 

Becker's theory logically follows from the assumptions of perfect labor 
markets and rational profit-maximizing behavior of firms. However because of the 



Payment will usually be made in the form of foregone earnings - where the 
trainee does productive work equal to that of a fully trained worker, but at a 
lower wage rate. 
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nature of these assumptions it is open to criticism on the grounds of lack of 
^®lcvance and realism^ R« C* Eckaus (1963} has c][uestioned the ability of the 
theory to "provide reasonably accurate descriptions of reality and good predic- 
tions," in particular because of the strict dependence on perfect labor markets. 

I would agree with this comment, and I believe the theory can be made more useful 
by dropping the assumption of perfect labor markets and recognizing mobility 
friction. 

Indeed, I will argue that the basis of a rational decision on investment 
in human capital is not the generality of the skills, but the mobility potential 
of the trainees. In reality, a firm would be unlikely to undertake any training, 
general or specific, if it knew for certain that all trainees would leave at the 
end of the training period.^ Equally, a firm may well willingly invest in 
training, general or specific, if it knex7 for certain that all the trainees would 
stay after the training period. Of course, one of the principle determinants of 
the future mobility of trainees will be the degree of generality of the training^ 
but the point is that mobility potential of the trainees is' the basic criterion 
for investment decisions, and it can be influenced by other factors such as 
geographical location and trainee personality. Thus a firm controlling a "one- 
company town" could invest in general training since i.Ls trainees would tend to 
have a very low mobility potential; while a firm in a large city would probably 
not provide any training, general or specific, for persons whose past employment 
record shows a high mobility potential (e.g., 10 job changes in 3 years). 

Another personality factor might be the degree to which the trainee feels "grate- 
ful" for the training period. Thus a firm could find that with a certain type or 
trainee, it can rely on a sense of moral obligation by which the trainee will 
stay long enough for the firm to recoup on an investment in general training. 

Another very significant factor that could be accounted for in a measure of 
mobility potential is the extent of the trainees' previous investments in specific 
training. If this is high, the firm could safely finance some general training, 
since the trainee would still have an incentive to stay on to recoup on his 
previous specific investments. An example could be when senior personnel are 
sent on expensive external courses attended by members of competitor firms 
(which must therefore be general training courses). 

Another point not included in Becker's analysis is the almost inevitable 
general investment in human capital a firm must make x^hen recruiting new workers 
(except when they are ex-employees of that particular firm). If total turnover 
costs are reduced, and investment in general training will be justified (see 
Part II) . 

To summarize: faced vzith the uncertainty of retaining its investment in 

human capital, a rational investment decision for the firm must be based on the 
mobility potential of the trainees. The principle determinant of this mobility 
generality of the training, but other factors (such trainee persona- 
lity and health, and geographical location) could significantly influence it. 

In addition, account must be taken of the almost inevitable general investment 
in .human capital whenever a new employee is recruited. 



Unless the firm deliberately decided to make a profit on the activity by 
using the trainees as cheap labor. 



o 

ERIC 



13 



Testing the theory . Becker's theory, with or without the modifications suggested 
above, is not easy to test due to the difficulty of measuring the degree of 
generality of the training - quite apart from the problems of determining the 
training costs and their distribution between the firm and trainee. However, a 
somev/hat simpler, yet useful, study could be conducted on a training program 
which was assumed to be completely general. And I believe apprenticeship schemes 
could provide an example of such a general program. 

Traditionally, workers are apprenticed to a trade as opposed to a particular 
firm, and many apprenticeship programs claim to provide general "all round" 
training in that trade. Indeed, some programs appear to be becoming even more 
general: European trade unions are "encouraging a trend towards broad and basic 

training valid for a number of specializations," and apprenticeships have 
"increasingly taken on the role of a system of work-orientation for out-of- 
school youth" (CIRF, 1966). A study of U.S. machinist apprentices indicates that 
the programs provide broad training applicable to a wide variety of industries 
(Koerble 1954) . 

In the U.S. and most European countries minimum training standards and 
requirements are often laid down covering a whole industry, and are not specific 
to one firm. The U.S. Bureau of Apprenticeship and Training will only register 
an apprenticeship scheme if "training is applicable throughout an industry, not 
unique to the manufacturing requirements of one company." 

Of course, there will be apprenticeships that tend to provide specific 
training, especially perhaps in smaller firms where "programs are often too 
narrowly determined by the immediate rqquirements of the undertaking" (CIRF, 1966); 
but these firms should not be much of a problem since they would be unlikely to 
want to cooperate in a study, or publish details of their schemes. In addition, 
there will be, legitimately, some degree of specificity in all in-corapany 
programs. Nevertheless, within these limitations, apprenticeships can be 
regarded as a useful source of data on general training. And they have the 
additional advantages of being long (2-5 years), therefore involving considerable 
amounts of money, and they are given to employees with no previous specific 
. training. 

Ideally, the study should be on a program which conforms to these conditions: 

• » 

1. is in an industry which lays down strict industry-wide standards, and 

in a firm which claims to adhere to these standards 

2. where free access is available to the classroom shop floor so that: 

1. adherence to the standards can be checked^ 
li. costs can be measured directly (as opposed to being 
obtained from the firms accounting data) 
ill. benefits can be identified and measured 

3. has been operating for a number of years so that the mobility potential 
of the ex-apprentices can be determined (by the percentage retained), and so the 
influence of the training on total turnover costs may be estimated 

4. in a firm which keeps records such that total turnover costs before the 
training program was introduced can be estimated, thereby determininj; the rela- 
tive benefits of training over recruitment (see Fart II) 



^Other methods to check the generality of the program would involve the 
amount of training competitor firms have to give ex-apprentices, or the starting 
wage these firms are prepared to offer. 



14 



I 



I 







1£ step 2 (ii) showed the net cost to be nenr zero> then Becker's theory 
would be supported since the firm would not then have financed general training. 

If the costs were positive, then a determination could be made as to whether the 
apprentice mobility, and/or any reduction in total turnover costs, justified the 
general investment in human capital. 

Policies and attitudes of firms . A survey of the apprentice training literature 
was made to determine present policies and attitudes of firms to an investment in 
general training. In several of the quotations listed below, the firm has given 
an estxmate of xts training costs but no indication of how they were arrived at. 
Therefore from the previous discussion on training cost data, they must be 
regarded as unreliable (in all probability the net costs are considerably lower 
than the estimates and, if Becker is correct, may even be zero). However the 
firms apparently believe that the general apprentice training is costing them 
this money - which is equally significant. 

i. A large German firm manufacturing electrical equipment estimates, after 
a careful study of all the factors involved, that the overall net cost amounted 
to close to $500 per annum for each apprentice in 1959. (CIRF 1966) 

ii. German experts .. .say that the three years wholetime professional training 
of an apprentice at present costs 3,000 to 5,000 DH ($750 to $1,250). The days 
when an apprentice was nothing but cheap labor and financial profit have passed. 
(Abraham 1966) 

iii. A metal trades apprentice who receives broad general training is a 
charge to the undertaking at least during the first tX 70 years. If the margin 
between the pay given the apprentices and the wages paid to adult workers doing 
the same job and the training period is long, the apprentice may, in the third 
and following years, pay back some of the net expenditure incurred during the 
first two. Apprentices in highly skilled trades, who must receive intensive 
instruction in a broad range of skills and make costly errors may during the 
apprenticeship constitute a net charge to the undertaking even when the training 
period is long. (CIRF 1966) 

iv. In one firm "apprentices perform regular production work, making 
apprentice training almost self-supporting." (National Industrial Conference 
Board, 1937) 

V. United Kingdom studies (1962-63) suggest a net cost per apprentice in 
the metal trades of around $300 per annum. (CIRF 1966) 

vi. Up to now we have been spending $100,000 a year on apprentice training. 
Many of our former apprentices have gone to other firms who have been able to 
afford the bait of more money because they have not been spending anything on 
training schemes, (lather 1966) 

% 

Thus some firms apparently believe they have decided to invest in general 
training. This decision could only be rational if the firms were relying on 
mobility friction to retain at least some of the trainees. The last r^uotation, 
which comes from the chairman of an engineering group, illustrates the attitude 
very nicely. Even though 'Vi thin a few years, 40% of these lads are pirated 
away by other firms" Mr. Mather's group still manages to retain 60% - in spite 
of the fact that they could get higher wages elsewhere, 60% of the apprentices 




retained over many years at less than the market wage could bring quite a nice 
return on the (overestimated) $100,000.1 

IV. IMPLICATIONS FOR LEGISLATION ON TRAINING 



"Since every company is going to benefit from the availability of com- 
petent labor, every company should participate in the training of that labor." 
(National Industrial Conference Board 1937). 

It appears that many firms, in Europe at least, have not been following the 
ethical dictates of the above quotation, and that legislation has been enacted 
to alleviate the situation - namely the British Industrial Training Act, 1964, 
which is a forerunner to similar legislation for the European Common Market. 

The Act requires that Industrial Training Boards be set up for each major 
industry, or group of industries, which will impose a levy on all firms in that 
industry and will make grants to firms undertaking approved training programs.^ 

So far about 30 Boards have been set up, or arc in the process of being organized 
covering industries such as Engineering, Iron and Steel, Hotel and Catering, 

Civil Aviation, Carpeting, etc.; and each Board has very considerable autonomy in 
determining its levy/grant system according to the needs of each particular 
industry. However, only a few have so far become operational, and it is the 
policies of these Boards that will be discussed here. 

A number of points will be raised in the discussion which have not been 
accounted for in the Boards' policies. However, it is appreciated that the 
Boards have a very difficult task in formulating policy in an area where quantita 
tive data on costs and benefits is so scarce and unreliable; and in any case it 
would be surprising if all the issues raised in an analytical discussion could 
be immediately incorporated into a practical policy. The criticism offered here 
is not so much that many of the difficulties and ramifications remain unaccounted 
for, but that - judging from the literature - quite a few remain unrecognized. 

Specificity of training . No distinction has been made between general and 
specific training.^ The levy is imposed on all firms according only to the size 
of the payroll and regardless of skill requirements; and the grant is paid to all 
firms undertaking approved (in terms of quality) training regardless of the 
applicability of the skills to other firms in the industry. From our previous 
analysis there would appear to be little need to encourage specific training 
since there is no danger of poaching by other firms 



^Assuming net training costs of $100 p.a. (quotation iv above); a training 
period of 5 years; that the ex-apprentices are paid $2 per week less than the 
market rate; that 40% stay for 2 years and 60% stay for 13 years; then the 
internal rate of return on the investment is approximately 8%. 

^The Boards may also set up their own training programs, but the initial 
emphasis has been on the levy/grant system. For a useful summary of the legisla- 
tion see Wellens (1965). 

^The terms "general" and "specific" will remain, as defined earlier, with 
respect to the firm , and not with respect to the industry. 

^It might be argued that in a very tight labor market, labor mobility could 
be so high that it would not be economical to invest even in specific training. 



In fact, firms investing in specific training will tend to get a "double 
pay-off" from the levy/grant system - not only will they receive a direct return 
to the investment, but they are also paid a grant toward the cost of that 
investment. It could be argued that the levy paid by these firms will tend to 
balance the effect of the grant, but this would only be so if they had little or 
no general training requirements. And this will not always be the case -firms ^ 
requiring specific skills will often need general skills on which to base them. 
In addition, firms undertaking a greater than average amount of training will 
receive grants in excess of the levy they pay, and highly specialized firms 
requiring high levels of specific skills could tend to be in this category* 

'ihus firms investing in specific training will tend to be subsidized by the 
rest of the industry, and in cases of highly specialized firms this subsidy 
could reach significant amounts. Although the eventual solution of the problem 
will depend on the development of a sophisticated measure of specificity of 
training, the Industrial Training Boards could surely be on the lookout for any 
obvious cases of gross inequalities caused by some firms investing heavily in 

specific training? 



A related problem, of course, concerns the firm that has little or no skill 
requirements. They still have to pay the levy, but cannot receive a grant since 
they cannot usefully undertake any training. This could be very serxous for the 
firm employing a relative large unskilled labor force since tne levy is based on 

the nianhsr of employees . 



Benefits of training. The most severe criticism of the Training Boards polJ-CifS 
is their emphasis on training costs alone, as opposed to a consideration of both 
costs and benefits. The failure to distinguish between general and specific 
traintaiTis an example - it is really a failure to account .for the difference in 
benefits of the two types of training. 

Similarly no account has been taken of potential labor mobility. Thus a 
firm in an isolated area will tend to gain more from the grant system than would 
a firm in a heavily industrialized area. The consequences of this will be 
particularly important in industries where ‘some, but not all, the firms are con- 
centrated in centers. An example is to be found in the Iron and Steel industry, 
numerous firms are concentrated in the city of Sheffield in the North of England, 
but there are two very large companies that dominate small tmras in Wales ana 
Scotland with no other steelworks in the area. A possible solution here wou 
be the establishment of "Sub-boards" for particular geographical areas. 

The general emphasis on costs alone is shotra by the approach of the Boards 
to the 'payment of grants. Thus the Engineering B°^rd^ foun 

it ImpoLible to base grants in the first year on audited training costs. 



^An example would be a steelworks pboducing special alloys; 
require the general skills common to all steel works plus the specific skills 
appropriate to the particular alloys being produced. 

2a comprehensive measure of this could also account for the specificity of 
the training (see Part III). 



^Due to the unreliability of firms accounting data. 



originally planned, and instead calculations would be based on the actual number 
of trainees and a performance rating on the quality of the training they received 
(Institute of Personnel llanagement 1965, p^ 10)* Thus the Board considered that 
ideally grants should be directly proportional to costs, and when this proved 
impossible they still chose a criterion based solely on the inputs to training, 
with no regard for benefits. This view is also shared by members of the training 
professions for example, small firms *'have a right to expect repayment of the 
costs in full out of the levy" C'Jellens 1966, p. 197, my emphasis), and the 
supervisory training grant/levy scheme should be "based on pure cost" (Institute 
of Personnel Management, 1965, p# 11). 

Statements such as these create a disturbing suspicion that even in the high 
places of those intimately concerned with the policies of the Boards, training 
has not been recognized as an investment with both costs and benefits, but is 
regarded simply as an expense x/ith costs only. 

A grant S3^tem based solely on costs would also have the disadvantage of 
encouraging inefficient and unnecessarily expensive training programs. And 
firms that are not really in a position to undertake training economically (e.g., 
small firms) will be tempted to do so if their costs are to be fully covered by 
a grant. Thus, from this viexz, the Engineering Board*?? "second best" critstion 
of using the quality of training as the basis for grants will be better than 
using costs - even though again benefits are not considered. 

Alternatives to training . (1) Informal skill acquisition. There is a danger that 
the Boards will concentrate on formal training programs for two reasons: failure 

to recognize informal skill acquisition procedures as valid alternatives, and the 
difficulty of costing the more informal methods. Some Boards are basing grants 
on factors such as the number of instructors, classrooms, overhead projectors, 
teaching machines and other "gadgetry" associated X7ith formal training;^ such 
policies will inevitably cause skill acquisition procedures to become more 
formalized even though in many cases this will result in increased costs. And 
no account has been taken of learning from experience - partly because the 
firms that x^ittingly or unwittingly provide it may not themselves recognize^ ^ 
that, they are in the "skill acquisition business." In short then, the Boards 
concern may tend to be limited to formal training as opposed to skill acquisition 
as a whole. (2) Recruitment for skill. The relative benefits of recruitment 
and training have also been ignored. This is singularly unfortunate since the 
principle purpose of the grant system should be to direct firms activities ax/ay 
from recruitment for skill, and towards training. Indeed, in the next section 
I shall argue that the relative benefits of the tx7o activities could form the 
basis for the payment of grants. (3) Investment in physical capital. The 
effect here will tend to vary. It will encourage investment where the total 
number of employees is reduced (hence reducing the levy), and/or where the amount 
of specific training needed is increased (hence increasing the grant). "Ut it 
will tend to discourage the purchase of equipment xzhich decreases total skill 
requirements without a relative decrease 'in the number of employees. However, 
the dominant effect will probably be to encourage investment in automated equip- 
ment, which tends to significantly reduce total labor requirements. 

iRowever, in its second year the Wool Board began giving grants for "sitting 
next to Nellie" training methods. 



In any case, the Boards should at least be conscious of that their policies 
could influence investment in physical capital, and perhaps be prepared to con- 
sider awarding grants for new equipment that would release generally skilled 
workers for employment in other firms in the industry. 

Proposed basis for the levy/grant system . First, the principles behind the 
proposal will be outlined, followed by a consideration of their practicality; 

The LEVY should be based on general skill requirements (as opposed to the 
size of the payroll). Thus firms with only specific, or not skill, requirements 
would not be included. 

The GRANT should be based on the relative benefits of general skill acqui- 
sition procedures and recruitment for those skills (as opposed to the absolute 
cost of training). 



Skill shortages can be created by firms quite rationally preferring to 
recruit for skill than training, since they find the former activity cheaper. 

The basis mechanism of the grant system should be tc diverc efforts away from 
recruitment aad cowards training - to cause some firms to initiate or expand 
their training to a point where the skill shortage is eliminated.^ It probably 
would not be desirable to have all firms training, but only those that can do it 
most efficiently - under the proposed system some firms would still find it 
cheaper to recruit. 



Under the present system of basing grants on costs of inputs only, firms 
already receiving an economic return on their general training would get the 
same grant as those firms that previously could not train because of high 
trainee mobility. If recruitment costs were calculated for each firm, or for a 
geographical area, this advantage would be reduced or eliminated. And even if 
initally, calculations were based on a national average recruitment cost estimate, 
the grants all round would be less than they are at present, and hence firms that 
cannot undertake general training would be subsidizing to a lesser extent those 
that already have economical programs. 



Obviously, these proposals would not be immediately practical with so 
little Icnown about the costs and benefits of training and recruitment,^ and in 
the absence of a measure of skill specificity - and an extensive amount of ground 
work would be needed to gain this knowledge. Nevertheless, a start could be 
made by concentrating on a few common general skills and carrying out an inten- 
sive series of cost/benefit analyses on training and recruitment for them 
(apprenticeships skills would be an obvious example). The implication here being 



^In its second year the Uool Board halfed the levy paid by firms with no 
skill requirements, which is a step in the ri^it direction. 

% 

^With extremely scarce skills this mechanism would not operate, since 
recruitment costs xfould be so high that simply giving a grant to reduce training 
costs below recruitment costs would not be sufficient to cause firms to train. 

In such a case the full costs of training should be granted, at least until the 
skill becomes less scarce. 

method for comparing the relative benefits of training and recruitment 
was outlined in Part IX. 



that instead o£ jumping into a complete national levy/grant system covering all 
firms and all skills, the Boards might have done better to confine themselves 
to a few general skills on which to gain their initial experience - and it is 
precisely these important skills required by many firms, which are most in need 
of an effective levy/grant system. 

Indeed, I ^«uld seriously propose that in the first year or so of a Board's 
operation, grants should be given on the basis of the extent to which firms 
carry out evaluative and cost/benefit studies on their recruitment and training 
programs. If the results were then circulated to the other firms in the industry, 
all would gain useful information in return for their levy, and the Board itself 
would have a sound basis for formulating future policy. 

Finally, the policies o£ the Wool Industrial Training Board emphasizes the 
need for groundwork. They arc in the fortunate position of inheriting the 
experience of a committee on training problems in the Wool Industry that had been 
operating for some years. Yet in spite of this basis - or rather perhaps beca-use 
of it - the Board has delibpratsly meveu cautiously over the first two years, 
using a relatively small levy and widely applicable grant-giving criteria. And 
it is only the Wool Board that has so far introduced a differential levy for 
firms with no skill requirements, and that has recognized "sitting by Nellie 
techniques." 

Knoi^ledge . Up to now it has been assumed that firms have been acting rationally 
on full knowledge of the returns to training, and that they have not been investing 
in it because the returns have been inadequate, or because returns to the alter- 
« natives to training hav<! been greater. However, the quotations given in this 
paper concerning the attitude and policies of managers and training officers 
indicate that they are far from aware of the nature of the returns to training. 

Thus an extremely important function of the Training Boards should be the 
collection and dissemination of data on cost/benefit analyses on training and 
its alternatives, and the development of techniques for carrying out such 
analyses. Again the suggestion of initiating a series of analyses on a f^^w 
common general skills would be an excellent way ofobtaining such knowledge. 

Indeed, once firms become aware of the potentialities of training, the Boards 
may find that much of tlie ir work will be done for them. 

Conclusion. Some Industrial Training Boards appear to have Jumped into the 
establishment of national levy/grant systems without recognizing some of the 
problems and ramifications. In vlev; of the present lack of knowledge and data on 
the economics of training, the Boards have Inevitably made some arbitary decision 
— in fact, at least one has been accused of sheer arrogance. It is suggested 
here that the Boards' direct their activities to the more inmediate and limited 
aim of laying some groundwork, which could be done by initiating an Intensive 
series of cost/benefit analyses on training and recruitment for a few Important 
general skills. 

This paper has outlined an approach to such cost/benefit analyses, v/ith 
particular emphasis on the time period over v/hich the benefits may be realized. 

The main thesis has been that in order for a firm to develop a rational policy 
concerning its skill requirements, it must estimate the net costs and future 
benefits of any training it may undertake, and make comparisons with alternative 
Investments in Informal skill acquisition prodedures, recruitment for skill and 
physical capital. Few firms have begun to think in such terms. 
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fooX that the greateat bargain that v/e havo achieved since 

the Louisiana Parchaae v;as the passage of the GI bili of rightso*^««^ 

Senator Leo Metcalf 



This seemed to reprcsont the consensus which secured the 
recent extension of the Gl bi3J, to Cold War Vetex'anso That 
©xteneion reopened the book of the colorful history surrounding 
the passage of the original GI billo Time has unfortunately 
dimmed many of its aspects© Its v/hole history would have been 
vastly altered for instance, if the Osborn Committee, which was 
established by president Roosevelt in 19^2 to exami^ne the question 
of Pederal Aid to veterans for education and training, had had its 
way© That committee was so ovei'whelmed by what a few fitatoB 
bad been able to accomplish foi' the World V/ar I wtorana in tho 
face of Federal ineptitude, that it strongly recommended that tho 
Federal Goveraiment merely backstop the States in their efforts 
to provide educational opportunities for the veterans, as they had 
traditionally doneo Tills factor was highlighted during tho 
hearings on the education bill in an exchange between Senator 
Claude Pepper of Florida and Colonel Francis iSpaulding, Chief 
of the Army’s Morale Service Division (representing the Osborn 
Committee): 

Colo Spauldingo I thrlnk it is fair to say the oomraltteo had 
in mind .continually that tho young people who have goao 
into service are still the eons and daughters of their 
SttatoB and that the States are not likely to leave those 
young people completely in the luz'oho 

Sen© Pepper Did the States make any x>rovlsions for vocational 
. education or college training of their boys after tho 
last wax-? 

Colo SpauXeWngd Yes, some of them, very liberally o V/isconain 
provided much more liberally than tho Fedox*al Government 
and is still providing for its young people and the 
deaceadonts of thoae people© 






Son a Peppoi?c 9?o go to colloge? 

Colo Spawldluso YgSj siro 

Soxio Pex:>porc. JHcv; raany other Statsa did that? ^ 

Colo Sj)ai0.dliigo I do not toiow the osact numbers o*^ 

A (JSi'oful puri\eal of all hearings and debates on the GI 
bill failed to disclose that anyone else was interested in what 
had pre‘ious3.y been accompliahed along these lines o Quite the 
contrari^o Mr?. CoHmaryj past Commander of the American Legion 
stated ',0 the House Committee thats ‘’This nation has never before 
been confronted by this problem (of odvicational aid for veterans )o 
Fraa-ilclyi Y loainied that in discussing that with Sonatoi* Thomas 
and tiro Barden of your body% and others , as they have approached 
this pi-oWcsio'*^ 

It WSJ indeed unfortunate that the Wisconsin World War I 
•*doughboy bill” was not carefully escarainod iJi the hearings and 
debates f ^-hoiigh it is almost certain that it received spmo 
attention by the staffs of the various committees working on tha 
GX billo The Wisconsin bill v/as brilliant in its conconption 
and far'^eigitod in its oxecutiono Had i.ts escample been followed^ 
tho Federal Government could have saved hundreds of millions of 
dollars and n gr,-at deal of time and difficulty for itself^? tho 
States and t.\e votoranso The Korean GI bil3.(i which v/p.s designed 
to cure the abuses and administrative difficulties inherent in 



tho World V/a;:' XI bill? closely resembled it« 

It is in I ho beliof that the Wisconsin expoi'ioaoo can still 
prove b- •Acficii 1 to those organisations contcuplatlng government 
pavmentG to in di'w'i. duals as an inducement to further thoir educational 
attainmerit;; i\:\ v/ell as to presorvo more of the history of veteran 
educational bane fits in tho United St iteCj that tUe following hictory 
of th^ Wisconsin World War X Education Bonus and its backg^’ound aro 
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BACKGI-iOUHD OF THE IVISCOHSIN BILL 
The Biennial. Surverv of Sducation by the Bepartment of the 
Inte-rrlox* for 1920"’1922 called attentlosa to the fact that after 
e’very major v;ar fought by the United States hags come a renewed 
esphaails on educatioaio After the Revolution? the Federal Govern*^ 
ment came into possession of vast amounts of land.? from which it. 
made generous grants to the States for the foundation of public 
educatiouc. After the Civil War? public school pz'ovlsiorjs in the 
Gonstit-utions drasTted b^r the newly created States testified to the 
increasing social consciou-saess aiid its faith in educationo 

The Survey prox^hesiod that the effects of World War I upon 
educati 033 i in the United States 'would be as far-reaching and 
important as those which had come out of p^^evious ?/arso It also 
noted that the Fcdex-al census of 3-910 as well as many other nationaJ, 
and State x'^sports had tried to awaken the country to the o o 
ehacixi'iXg esrtent of illltex’acy? the failure of tho States to laeiko 
education uxLiversal? and the disasters awaiting Amex-ican democracy 
if meaciiires so Inadequate xvere to continue 

At the height of this reaa^akc-ned concox'n for education 
the Office of Education in 191? pub.lishod a bii3-letia entitled 
Tho Monev’’ Value of Edticationz which ‘his one of the most widely 
quoted studies on the relation between education and iacomeft» 

This study showed that a high school graduate earned t'wice as much 
monoy in a. lifetime as an u«nsducatod laborer? and that 5-t was 
education that had made the differencoo^ Those faots ?/ero etronfly 
in tho minds of many servicemen af'ier World War lo VJhl3-s the 
doughboys ’."ore waiting to bo ehippod’ hoavs? tho Amei’ican Forpoditichary 
Force in Eiu'opo px'ovicled educational facilities for the servic.oasa 
and they v^ers able to take high-school courses? university courssa 
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eaid epecialisied trainiagc! According to General Psrshi-ngs 

o o oTixe total atten-iv?Jico ixx the 05?gan:ls8d school system of 
the American Bsqxeditionai'j Fo:ecos3 was Z 3 Q^ 020 ^ of whic3i 
number ettexided post schools® 2?®250 odvxcatioBaX 

centers® 8 j 5^28 the AmeriOcUx Eicxxcdltionary Forces imivsrslty 
at Boauie® ";>67 art training centers® h.^lkk mechanical tr-ado 
schco-lB® 6.300 Frcxxoh and 1®95^ British un3>8rsitieso The 
attendance ixpon the institute short courses totaled 690®000 
more® axxd at exUme±on lectures 750 .3 000® giving a grand tgtaX 
of attenclaixco at all educational formations of l5 670g020o'^ 

Vihen the vetora:«as returned home their majo*? organisation® the 

Amer 5 .can Legioun spon.sored a Corigi’essional bill In 1919 that v/ould 

h«'ye sraxxtod them inter alia finaxicial aid for obtaining vccatiosia.l 

^ f»|trs:mn(ru£.<rAu? 

tr-aixii’ngo Hov;ever® this provision was dropped fxrcm the lav? that 
Congress rClnally enactedo !fhe Federal Governmexat did g:oant 
rehabi,l:ltation training funds ‘for the disabled® however o 

Whl3.e rejecting financial suppox-t to veterans for education® 
the Feds.r?a:i Goverxment sponso 3 ?ed valuable nox-x--finanoial aido 
At wars end the Co■x)miBsion^ 3 r of Education was instrumental in, 
obtainiixg agreements from over ?8 cf the top ^universities of the 
coixntry.j includixag the Bnive'rsity of vascoasin® to admit veterans 
who had not graduated firom high school 5 if they ga,ve evidence of 
being s.bl 0 to pursue a co3,Xege career* The Bureau or SducauT-on. 
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GChoDls colloges and universities « Those States 
providing the L-.ajor '“doughfeoyu prograriB v/erc >3 
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CalifC'rKia‘‘-'‘^Giav2 a edi'jcatioii bosras of l^^OO 

vetorazis received fimds for furthering their education 
of ^l^O.OOOo 

CoioradO'^'-^Loansi ^?200 to veterans for cosapleting their ediicationo 
IlXinois‘--^Soholarship3''to a State norr?;aX univ£rfciity.j teachers 
colloge or to the: TJnlvex’sitj of Xllinois were gii’cnj 
the vetorahs cc-i^Xd aloo om’oXX ih extesiolon couresa 
offered by those- issis^'itutioias without the psy::ae:at of tiiitlon 
feeso 

Indiana- •-■=‘U:he '^retoraxTvS welfare aarjoerJationa Jtiain tallied 
sohoola for the Gclucatlon of needy veterans ,5 their 
wl.d.ov;3 and orphans 5 free tultioii was gives, to children 
of v/oimdedj gas.ead or disabled veteran-So 
K©ntucl?:y‘*'-^?frc'£- scholarships to the higher educational 
institv'tions of the £>tato ivere grantedo 
Hinnesotau->-''iuition credits not to ecceoad S200 total to each 
veteretn. were carbhorisoclo' 



Hew XordC'-’^'-'lsition credit not eixceodiBg $100 per year emd sl% 

additional $100 for iii-alntenancc- were giveho Participating 
veterans v/sre chosen by cciiipetitive e.ica;jii.txat.iono 
Korth Dahiota-^'-'Oraritad $25 for each, vnonth of service to the 
veteran to either coinpletts his education ox^ purchase 
a sov; homoo 

0:oagoi'i'^«Ari e&v.ca-lilon honiiB of $23 a month, not to esscesd 
$200 a year for four years w-as prsiriced vete-i^'^nGo 
WisGonQis?.--««An education dobu^ of a ma,::imv.Ti Sl,0o0o00 and 
free extension courses were granted. o' 



1‘hie- was the baclcgoirnd 5n which the Vllsconsis bill found its 



genesa-So 



v;isaoii«iHis }i;DUOA‘fioi:'U.b Boira.s 

VfiscenGin Wor3.d V/as* I vetersne we.i’e first granted a cash 

fconisB of $10 a month for each month of service, with a minir-nua 

$30 payment by the V/lerionsin LegisXatm'Oo Vjh:l?-e many people 

felt that this payment v/a.s mo>.e than generous,- others strove' for 

a »moro fitting gifto-*' In the v;6rds of Hrb Fch/'erd Ao 

Secretary o.f the State Board of Educations 

Ths cash bonus did nob satisfy the idsaliena of America ox* 
V/isconsino The icida of giving the soldiers and sai.l«i''S 5 
as an exprsssiori of gratituclo of the- state further educational 
opportvinity is a conception wo?,- thy a domocracya It is in 

bneopiiig with the great pub3.ic service which these men 
rendered os.' were ready to I’cnclc-r to this ratioiiv And the 
etate in making such sm offer to the soldier, is serving 
well its orrn parx^ose of promoting th-e common welfai'O^ Nothing 
can i.mp7:ovci the state more than a general incroGso in the 



1 



intellin;cnce oncl information of its citiaenshipo Snch a refauli/ 
is to the state iirunediately and ratimateXy of pea^er 
than ar.y matoriaX advancement that could come uo -xCo 
idea of an educationa-X bonus for those who sorv'ed^tno coi nv.. 3 r 
during the recent war the interests of the xndrvn-uua^ and 
state are one, and it is peculiarly fittrug xha. ^he gr. o 
the state sh^gXd give to these men a.s xurtnsr educational 

opportunity o'" 

'f!is govar-noi’ of ths ctate also aupportsd an educational bonus es 

a o o gi.fi ibei ibo soldier can aeiiiier lose nor squander; 

one that Kill be ivylpful to him during the remainder of bis IxfOo" 

Unfortunately, the State Legislature of Hisconsia does not 

jEse-p s. 30urn.al of its dabateso The history of the Efluoatxoa 

Bonus had therefore to ba j,i...'ced together frosi nomspaper and 

magaaine articles of the timOo Shey paint a very iateresting 

picture and one that was repeated in most of the other states 

that offered the serricemsa bonuses in the form of aontiaued education 

She 1919 session of the ’Visoonsin Legislatui'a sought ior 

fire months to find a suitsblo method of providing educational 

opportunlticri: for its sarvicomsE, It was first proposed to fflfe 

for voluntary cont.ributionB to a fund, for paying a bonus, but this 

was r.vjar,tod on the grounds that it’would be too much like 

putting the soldier in the position of a beggoro 

She coacopt then evolved that ssrvioc-msn a,nd v/o.-nea had 

o-afferad a distinct financial hardship by serving with the isd.lita.ry, 

and that thoa.e who had remained at hoao and who had profited from 

•!v;ar-'ti-.vollsa profitti" should at lec.-st si-.a.ro some of the financial 

b-ardca of the returned oervicemcno It -.vae finally decided thnreforo 

to pay the vetoraus a bonus '*as a matter of right and juaiice,'' tad 

^ . . . • _ 32 

to obtaira the money from a schcrae ox taxafo-Oaio 

5 ?ho cash bonu.s v;a..3 given to thoas sjho ncul.d not or could ao’t 
taho adv.us..tage of f-vvethor ochooJd.ng, and si larger smount was given 



I 



mM 



^ ■ 

4 t 
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as on education bonus for those fho could* 'i'hoce two bonuses 
wero the first of several aspects of the bill that were unusually 
wo.'11-’planned and executed,, Thus^ al3- XJ'eterans received some pajTaent^ 
wibh the cash boiius discouraging veterans from going to school 
n^re3.y to - thve money (as v/as to happen 2 Jl the Federal GI 
bills ) 3 ajivi xjlt; the same time providing an incentive for those v;ho 
could benefit from fiirther schooling to go on to receive the full 
amount of the bonus o 

The Aovernoi’j however, felt compelled to veto the bill in the 
form that it ijassed the Issgi.sl ature o 

He was main3y opposed to tho fact that the education bill 
would on3.y prove efficacious for those v;ho possessed the necessary 
qualifications for entrance into the institution of their choice o 
The others would not be able to tahe ad'vcintag.^ of the billo Eo 
felt that this was ’^class legislation within the maning of our 
Con,stitutionA>^ cind that it vm& ’‘wrong in principle booause it 
does not offer equal opx^ortunities to the men v/ho have rendered 
a like scrvicoo” En recommended the establishiaent of special 
schools for the veterans so that they could make up for their 
missed education v'ithout sitting in the classroor* with *’child 3 :ono 
Eo finally proposed that CiCtion o;a a rev; bill nnc.tn ponding whilo 



the veterans wore canvassed to ascertain theix’ own desire 
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Xn rosponso to the Qovorx^.or'c instructions;; tho Adjutant 
C402ic-rc,.l sent ciue:;;tic.raairos to Sl,9h3 of the llb-CCO Wisconsin 
oorvicomcn eligible for tha bonefits of the bil.lo vetoranB 

decD-orod that they wciuld continue their e-h’-caticzi under the 
provi£-jicn<^ of the proposed bil3.j and the Adjutant Concral repox’ted 
to the Governor the fol3-o’.;i2ig figuross 
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To the Univer.vixl;^'' of '»;l:.x';oyi^':V'X e < « 
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:520 
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5^7 
802 
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To Korma?/. Sclioolo (Toociier’o Gol.lo/Vv?r;* ) y 
To ^tout Ijk- titirlo o * h t. t 
0?o the ' ifj cone's in i-.inin.f: Schocl ft .«««<,<. #> 
To the oe-AoToGo ox CUr.r Px’lvatG Co.'U.o/^:..? ^ 
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It is i.atc5:'ostini$ to note thr.t vihon tl-o bc-riafits of the IxiXX were 
fiKr.lXy eschvV'.fjtcdv s'-erxo 7 veter* Ik ct t.‘-.)m:c cclvar/tr;{;o of thciiw. 

I'.' a £: 

sessiojx on Septorjbo;? X9X9 »-o 'rcK'^;,>v-'.vj oor tho bilX 
address ho roitorc-itod th-s : 
bill^ sui:;iiitted tho roa-alt; 
tho gonoro.X pr5niciplc:.^ v/-hio2: bcJ;'.c--cd the 3K;£^lc>ir'»v;r-.vc sJtonXd 

folio Wo 

The reviGod bil3. pc.3:-j;ed tho ’LS'xJ.x'jj‘\-x:r^:r b;y- & ^'oto nf 28 to 
X with<->iit debate in the St-Gi;e oul 69 to 22 :Ui the Assewblyp 

v/here an, iinsucces.sfiwl. bid to kill tho bill wais niacloc was 

1 4 

piibliolied ancl beoojiio 3.av' cn 3c-pter:be.v X?.r. 

•The b:lX2- made: cevon inpertcat pj'-'ovisioac? 

X) Tile vete.van wou3.d reooivo ^>0 jr^r month' for ce.oh month 
that he v;tis in rogul.c‘.2 fs-^A-tino attcnd-.uiee at. an approved sdneationaX 
institutOfe 

2) Tho jSxiic-nsior. Division c tho Univorsity of >oj}oonsxn would 
provid-s- free tuitoo-^ fo';’ o3J. oo:eroe;pon<iv;rco oca'rnesc 

3) SpeeiK'J. GOhooXs v.’on.'ld bo oGtobli;-:hc'd to ucot the cpsci,o3. 
needs of tho 

jlr-ee evonin r* i* *ri \»o nld h'ii r rovldod in any locality c-f 



tho istutQ wlicro tlivi-o v'rr. o*V;» a,.ie doa:.r. ^ 
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a of" tQ.;catio;> to pa’** for the* brll’o pi'ovi^j.tonB 

% 

V.' m thorl ;:c-l ? 

t 

6) The bill fipeol,f:loQlly pro'iridod tlurt it v/t?*£:i to bo S.ibex'aXl;/' 

iXltO‘i?r:l‘QuC:*Xn 

iJ 

t 

t 

7 ) nnhooly wore cxpresj’il;;?- px’ol«lb 3 .vec!.<s 

A .fizrtbcr p.\ ov;l/aiC‘i'< y;f?,£4 that, the Jr-tat-o liioard o!? Bf\uc£itio 5 :i 

VJ£iG to ar,?ji£,’V'- votcv.’a^:!^ to cr.jioolfi of ite choieSft T]..\o .pi-ovi^aio-?. 

was luacl*; so that a iio jioine; sliortPi^o coi^ld bo b;^?’ 

spr^acacig votoraua aEr.orvi;;; all elifi'lblc UltatCi iastitu1-:*.Ov.fv«. and to 

1 5 

ease t);.o yy/QbXo.v. of pi'cvi-liro,,^- adequate -facll.itlr*G evici 
Ej-iistrV-i.;,- facilltiesi p:-:iov^d adequato^ however^ and the .Borra’d vn-xi 
able :Si prao tic ally c/vcr’/ caso to aosioih tho >?otc:<;r4u to the sohool 
of kic;. ovn 

'wh 2 n the bill v'-i-; the ‘^eexetary of. the Fos.u;c' of • 

EclueaXien ir:rus:dla tcly 1 g£!UC*( 5 a ':*i.irrin'>; ch alien- ;o to the 'i-otc;j?aan 
of the at'.; tec. 

I’ll?'' pc*a,plo ef the votrd ye?r ;00 to ho 

dir-lrrliiitel ;‘n. Xn; of ^n/iU’ Ic-u.-jt-i cf £-;-r :-.c .* for a bo>iy.s 
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•rri i.f-rv:. e:<.:n ., C/.fc.-.- : ,voJ= - .•)•■; av.;; .:,>u :•.; rio; r.-. 

.Viv,-;;nl:* r a ttu.nh.-at^r, i-X .v j eluo*r tic;>r-l i 2 ir:tirnt;tc'r..-. ih *j boniia- 
by tiic btnt.. r..,!nniot p-.vc.viK.;; C..-V 3 :;' aXl tpQ n;;pcnGC,o 
• :.' y *a'.v a di’ t :« o..’;' Ti e ofics' of llu.. '•■t''. te- irj-.; Jr itu';;,;. a 
orll for n :in'j p'^blie duty? fer -*•, fr.v Ihe:':* 1.nv v*;% ‘ irt of •'•our 
c'ni yoj.r-? ino : ".y tc- fit yirec.-v If to bc;.;a;i'j’ c t:ol;ter 
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ivx.‘ fuv‘ -.iroot po:r"j'ri‘v'- Cv/’-.v ilVia l:ho intoroDt. 
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U'hijj OixXX fco a iioX,y in the cause; of the 3tyte quickXy 

roceivod a vVathor rudn joXtp Tho funds® which were promised to be 

availstb.lo on Koveuber 1® wore f.Voi’scm by an announceaent fron the 

Socrutavy of the iircasury’s office on October 21 that tho paycitnto 

would be vvithho3,d until t}i<; State Supreme Court acted on tho billow 

37 

Oonatitut:i.oiua.:lty.> " Univeraity of '.Vioconsi^ officials feared that 
over half the bonus veterans attending tho imivereity woui.d have 

to vdthdraw from achnol for li ok of funds ® as 30h vetorano cttendiu£j 

1 P 

tijc univerai^ty to be madu co^’-defendanta it, the canOo**' ^ 

Tho opponeziiy of the bill had provious3.y forced the At'iornoy 

Gonoral to render an opiniCfh reg^rdiaii^; its conctitut5.0i!U'3>ityo 

His opinion favorab.le ami he rci5r?A':sed to subnit it to tho 

Supremo Courto Xii c *d±tc'a effort they then had a taxpayev.’ 

brint; ^‘friendly suit’^ nguiiiot the Stutoo The ta^^pvyox’' warn p. 

State eiiployoo,* represented by txn attorney appoint :id by tho Gov^i'ixor 

*J q 

£md for by the StatOo'*^ 

P3.'oa:j rfuctioii bocamoj rather vitrioliGp and is ?;oXl*-'ilincti'ated 
by rather statemejits made by the Attorney Cenoral.^ Jolnx 

0 > Bln in 0 ^ 

It ’./a?' this surt<v*H: tiiat caused tho most r.ainful. apprehension 
in tii5 minis of t:;c war profiteers- fii’st® hdcau.-2 it uvpliod 
to the of the yoer 19X8 aiic second® bocr.ano it wis a 

distinct r'^co -ui 1:5 on of the oooz:.c..ic princip.len of imstatioa 
that tho:-.2 bent Dhlc to pay c:*ould boor the lor-^crtt share of 
bh': burdono of ^toverr.Ment,. e eThus it enmo to pysc that tho 
i'Aer- with e'^:cc•vs:i.^''o war incomos had tiioir nccke i,ri the yoke 
Vf'hczi it to paying; tho .-•oiditrs * boriusA They thereupois, 

resorted io th*^ prot-^ction of tho eonoti'cutioriCr state and 
ration® of the jjv.crai i'ijhts of •.:■ roper ty.i TLora ero pcr:llou''5 
timrwD® Ciid the profiteers did not v/ish discXcue their 
vi:lner:vKlo pci'consu Tiiey mi{-;ht want ti.w'me soid5,er boys to 
prot:;or. their v vopex’t.v in the f iHur it i.-jr* ncc<^senry to 

c:’.f..our3. w^,c ti or.r nvitrclos on the lov/oo'^'’* 

qnoii.Uf; from a Capiba3. Timeu erticios 

This ®fricnJl5'* z3Uit is not brc-U'jht by a poor capitr?, 
S’lnleyooc ilo is not t;to real party xu Sjnto.'ostc The i’*cjol n.::vts 
Xjlalntiff is sa;..u slcuJJdJi:^ cre’.v that rc.^oizir-d at hone and 
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fat? off the goverruaent v/hilo the boys Vior© fightijig in . 
''.the fidiqlq • ♦. # fncle^di the governor opposed the sunt 
bn incoiAos when the bill vino before the Itf^iclatureo - here ie . 
a real ^'rievance for raon v/ith cwoilon fortunoso ivelir^we are 
mighty sorry for sonte of those roa.l fellows viho are trying 
to maXtt both ends ueet and don’t know where the meal, ticket, 
is comng from v/hil« tl.is friendly suit is ponding© ■ Xt^a 
hellg..'bo.yR9 but in tho words of your war governor don’t 
•feel In- the l^ast alarmed 0* Your empty stomach . 

hurt the profiteers any^ So v/Uy siJouXd you carcr, © &^he 
governor’ knows fu 3 Jl. gjH that this suit is forced by 
diaclOBed interesfcso^ 




H 



Another article of the Capital Xinos thought it knew who aonie 



of those undisclosed iiitereate wore: 

# < 

. .Hr-d- Johnson (the state Troasurer) knows that Mr o’ Butler ; 
ia the attorney for tho Uicholt Coo wliich raadc lailxiosis out 
of , the war and which fought every attempt made to oaddle a 
larger port of the expense of the wax' on thoso who mad© money . 
out of ito i'lTe Johnson knows that Mro Butler is the attoraoy 
for the 'gas company and the telephone company and that he is 
Cl favorite attorney of the big interostn of this state 3*»**tho 
intoreotjs thb-t are really back of this fight© o o*Hro Jolmeon 
knowd that this suit has been otarted because the big interests 
of the ot at a do not want to pay this increased tax© He loioivs 
that many of • those profiteers who wa^Uted out in .front of Wio 
procession to the depot when these boys v/ei'*o being sent to 
war how balk when it co.mcs- to giving xtp a llttlggOf the blood 
money v/hioh they, made while tlie boys wore away©* 



mi wxHGOJisiN supjkB;-.k ob’URi’ BKc::sioU 



The suit v/as t3io most important caeo in point of the amount 



involved ($259000,000) that had come before tho State 5up.rama 
Court up to that time©* 

I 

. Judge Vinjo rondored tho decision of the coui*t on February 
10^, X920o Tho judge addroesed himself to tho constitutional ax*guments 
against giving an individual a bonus to further his educytion© In 
hie words (but in slightly different arrangement 5 ^ 

.It ±B urged that the act in question is void boomtao (a) tho 
money levied by- it from the taxpayers of t'ho state is not to 
bo spent for o^puJalic^ o*" governmental purpose.^ (b) a state 
debt incurred contrary to. the previvsiona of Soctioins 5 and 
4 hrU VXlI.of the C‘o;'stitution 9 and (c) it gives financial 
aid to religious schools© 

• I * * 

His rebuttal against ©bch of those points in turn may be 
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c. ) jftCt 'uot to ri::»IvO th^v 
v/ho3.^2 but to c:-:k‘oj> 5 -» i-.ti-iuls'.to countrey 

iTX thoGO that {ilvtt.- 5.5Ji thcco ihnt ruceivo ar.d in tho public av. 
large ‘'••'•to tliu ciKl that c,7t ireprocfilvc objc'Ctivo^lc-osoa in 
patriCitiau r;:ay bo engraved in th^ iioartis oi o o o 

it io the duty of go vGrurnont to maintain doLnaatic trunc|,i«:lJJ.;'/cy 9 
aiad i35.ncc that can cuccf.VGvGfull.y bo only b.y^ thG^pai’r^.ot^.c 

devotioa o.f its citirjounj the stisaulatiou ot. patx’3uOu:i.asu 
boccr.ic-/i a public or govornrsc-Bta.l function? o o o Xf^ hf>.i.d 
Iti tlio each bou.uo cooct the giving of irtoncy to soldiers., 
i 7 h 5 .ch ti'.oy r.ay r.pond a.-j they clioouaj ia a publ:^.c j.iurpoacr^ 
nuich i .ore so r.U'.Gt be the giving to theui of an oducatioao ^ ^ 

froG govoriir.'.onfc ’'g best guarouty of cont.\iiu 2 .ty fAiid cccurj-vy .iiC3 
irs. the eAXightercr;cnt of ita people. This is ^ true bouh ir.i t?-?no 
of poaco and in tiao of v:avo The proved offioicr-'^y of our ^ 
Go3.diors v/ae in a 3.argu itittmiro due to th<?ir oKO'V-loiib odiicatxo^.:, 
both* technlc'.a and geucraX? in the.ir poner of initiative-, 
ar.d in tho^r v/ilXinguQGs r.nd -ability to asauao per.'scixal 
rcKpOvt&ibiXity *.;honevcr tbc occaslorc. douanded 3-to 

b) Tho rsoncy i:e levied for the purpose of making a 
ii puro gr;^;tViity*' 'rovcGsbXcj at y;ilXc Xhe lav/ ootac'l?.Ci:u.*a no 
co'j-'t.vac.'. I’olntion fjuch as can ooupol its levr/o Nor does it 
or.'ate a d.cbto ;> -? o It la su.f.fic.ient to hold thot the state 
doe^. not Zw-'id its credit or a debt vjithin the meanivig 

of tho cevtstittitien by making voXuntai'y Xpvji'u3. g5,ft t'O ti 
m\jsl'35r of its 

o) Th.o ccnt(.”'ti<:-A that fiUx eial benefit scc.rneG tf» 

Gchoo:ia fro*.. xs ctqiv^XX^ uatcuahle^ 

actual in-o5'oc*.i‘.r i)d coi't to Guoh schoolc occjnsio.-ic^d by tiit^ 
rttonccrcc of b:.-ue rioi'-rics iu to be? roirr.U-.rncdo They .?rc not 
enriched by the Gs.x'V.lee they rondxrt. 



OaX.y 



Moro reimb-irr- luont ia 



not e.iclc romcr Vi- Gchoo?. Pi.stA-a-cty 13>? wise- X*-/© 

Tho latter dc-oiaien v;.so tn. much tho ssmo v«ia os tV.o U^rjo 
£i\p.vc:no Cc-irt dc-eisiorj in 196?; regarding co.*;ipulj:cx-y Eibl?. .^s'acing 
ii\ -rabJ.io ach-vAluJ v/Xthatand the £.Hir:b3 tares of tre ilJr- t?.b3.1.?.a'.-:oiit 

C?.av.'^cf th-ro he a «ecu..lr.r leg.iK.XablxH'.* pu.rpooo a pr.Vur.ry 

effoi that reioi'ci udvanciri xicr inhri-bitv reXigioir*^ 

' Court i-hn* upheld the ccr.ctitutiouality o.f the blllj, the 
oppohcr.tv v.or-i finur-.y dufoated;. the veterans found th5:nnelva/5 
?iilh fir.ai«ciA?, induce meat to obtain f-.*.rthor eeucaticuo 



L 



Aii^Lifib a"-i i.’ix yCi2f--Tni;ixvE /-j-yrcTo o? %i:^ exh- 
1} KO.uor* tiv'*- fonu “‘■•■'Th'A't’o ?.*'*.? in '■jtio iVs-oocreih b.-,3.X tiho 
c-lf.ur.'.t of f,tv ‘...ipting to riaka up to the Vvtcroh those tha’.igs vh.-.cb, 
},o h.'i*. lout out Oh 7;hil"J in th:- «ervico iu ccr.ipnr.V3von to tneco rho 
?- i;'i.*r.irin r d et hom.o<j Thic concept w b'.oc'ie the 
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pjfinciple y<:i\V(s laic^r oT the Fodoral G1 

triod txirea n:?C‘. ;crf:u^ to ueXp the vctercUi uhii’t to ths fe^ttae r>ubj»ct:a»e 
vositiou r.r-j he \Wis b'-fo-o he- ’.voiit into ?^ervlce re-^^ardinr; h:U decision 
to obtain furt)io.v ccluoi-tjorie, 1) dropping tho 

roquiroMtnt tlust o. h.iqpi ciohooH. dip?:.oria be tlia preroqu 2 .o.v,tti for 
iiv:;.nid5-r.,g col-l^u.c. if tiie vetcri.>n Wv’jre capable of conego lav.^X 
v.'o:-- 2) the State Board of Bduentien undertook to ccn’yinco 
tin: votocviu that the acb/an.tagos of further education v/ero grcat^cv 
Uif.ti •Kk': e?.ondvnntar,OG entailed end 5) the 0tato paid an eduoatiosaJ. 
boiu;a nith the intent the.t tho -iubaidy would overcoi.ie the disutility 
of fv'.v the;-:- schooiirif; in so ie.r ne fvmdc ivcuo conocriiedo The fatste 
did not ntteapt to puy icr tho full oe;;t3 of schooling Ctho a ^raga 
cost of n.tc.iairir; the l.:nivoy;nity of ..ir.ooiisiii 



•oar, aptpcoMsatoly ii55?5 por school ycaf)/- hut the &270^puyaont 

was approj-inntoly ono-half the direct costs invoXvodo 

The implicit cjconoraio rca.30uinG boiiind tho bonuia can bo 

. . 26 

•5 1 1 >!■< i'r» '*••*• d bv tru ur.c* of ijidiffoi'ejico civr'vo aiialyun.Oo 

• Figi-ivcs 1 

l*;f nf A Br/un:} P’r.':rv.uvrj; 0;1 An 







T-i -r-; .•!<'.->?} the ineon/; is t;!Ociuu.vv!d or. ;ao 

vorticr-1 :«iR; s.,d Ih.'! -wo-iut of oduoaticn chich thic ir.coaa ccul-i 
o.fchos-. if tho odtiro a,„oval '..o.« spent on educe.tio:: is :r.eu3urci 

Ai 



'H 
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‘t' 

on tho horisontuX g.'xXb^i. The line tUon j^opx'ooente the vetema^s 
budijst line* since it ohowe how he cen diotributo hia income between 
education end c«Rh*> The ednoation bonwf? given to tUo vetercuii 
by the iltnto reduced the coot of « oolXeg'c education io him by 
appro:ciniatcXy one'^hulT;. oo \w can draw n now budget line whex*e 
OBg is appi'oxiinatoly twice that oT C)B^o The votovon will now bo 

« 

in oquilibriuEi Vihen he obtaina OA of education^ which is the 
aiuount indicated by the tangcncy of hie indifferouco curve with the 
budget line YB^o Th© eiaount of bonus which he would receive 
fox'* timo period would bo BO doll^.x'-^o This is so® since tha 
votox’an would si>end YB on educationo . If he had not roceivod the 
bonus payment but had purcchased the same amount of educatlon<> he 
would have had to spend YOo Konce^ the cost to tlie State of 

t 

Vi’iaconsin for the bonus v/ould be BOf the vertical distance between 
the two budget linocc' Fi*ora the votoran^o viewpoint^ he v/ould have 
been bittci* off if he hed just received tho money without also 
having to spend it on cducationo Tnis can bo illusti'ated by 
moving the budget line OB^ (the pre^bomio budget lino) until it 

bocomon tangent to tha indif f orisnco curve, which would make him 

. juot as well off os ha was v/ith the bonus« This yeildvT the line 

FGjj onri it can clearly be seen that £'Yo which is the amount of 

money that v/ould have mods him as well off as he v/ao after getting 
the bonus;, is Icdh than the lino BO, the cost of the bonus to the 
Statco Thus the cost of giving the education bonus to the x'’et©yon 
was greater than the moneinry equivalent of the subjoctivo gain 
to tha yotarvjici This can bo turned around to ctato that the 
education bonus caused the vetcr/ux taldln.; advanta ,c of it to obtaisi 
more education than ho would have done if the cash oquivrlont of 
the education bonus hod been handed to hicio 
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. • 2) Go:c-i.'{;?jpr:n(.Unc« Courci^a'^-*Irt an exTort to ho of value to 

eV 0«* VO/il i- •<; liilG C£‘ O.U O jpj!?OVU.ci‘2!(A t tllOOO Wj'J.O XIO S 

Itlvo advcuii tape of Uie iull'-t-ijne? cduc-itxon provisions of the bill 
could taha corr-oopondojico ouu 3 :’.sc-& froo of tuition cl\arr;c-is fron 
the l.’niv'j.vsity K:-r. tens ion niviniono Ove.r 42^5 separat^^ couroao 
o.f instruction v;anx offorud by- tho iinlVvSrsity c I’hs vetornn had 
to puraha.so h.is to'nt boolis^ Ibor&.tory material^ sivpplicsn 
paper ^ postnp'i- ., otc. o iio was required to pay for thess iter^js since.- 
felt tiiut if ho had to put soriKi monay into the courso.^ 
.li.toly to undertake the nork seriously..^ a.ud to aim 
it tcv/ur/d Gono ,;.;oalo Tills roqui.veuoTit was olianped in 1939 to 
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In l.;392 vat-aron.*3 had received norrilcsion to t.?,ko 
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•1 X’JX'r world V/-ar I v.etor..vno wore st.ill talcing 

oP, 



TiiC' v).v:.b.lcn with the correspondonca cous*sos. *wo.s that .Many 
vc>era..:s tcck them only to occupy their time durixig a period of 

'“"O 

u”:o::ir>l‘>y:.-.on.t an-f dropped t.he course as soon zs they obtaineci a ;icbo*'^ 
Til-:: rn.::?3 prcblsn was to be e:iperic:;ced in relation to .,ox’j.d Wsr IX 
Vst e:;-a;..s tuKlrn; cori'ustond.'anca ooursoso Xt was e«tii..atcd tnac 

O *-' I «* ■ I 



of the vat cram:- go. iplolod thxV coiTUnpond-j-nca courses 
V. i ... . ■'. c h the 2/ h .0 d o ,1. 0 c •: e v \ c. 

Lhusin';r.3 ccuroes auch. as book'dr-.c-eping.. i-o-ooiuitinp.; l-u:- ivieso 
lev.*;, boiiking 5 f:urlin.;« ctc.05 prove;l to be the . ost po. ular ccui so; 
t/ilc-y!i by the v/orX.r\ v,n;;* I vctvx\'nix'-i« 



;;a 



3 imd *0 SiJBoicl Clatscieo and Schoo3x“‘"J3pec3.ol aoatlfni3,0s 
vocational or other part-time day or evsniiig clauses coula be 
oreaniaed upon the petition of at least fifteen eligible persons. 
Typical coiireoe offered under tf.is provision were commercial 
lay;.^ aecouutin;j principlan,, corporate organiKation and finanoo, 
oomMcrcial loo,, shop oatUeiaatics, sliop drav.dnfi, otOo Again 

buGiueso cour£-0G vve-ro favoredn 

rue j:ori;!aUo;.i of the i'iilv;aukee Ganvpus of the lini varsity of 
\:iacoAGiri ir. 3-9X9 was a direct result of these prov^-sioris of the 
biXlo^^’ Over 80 students «>lected to take eiigineerins aad corruneix 
courses in Milwaukee from th-s Extension Pivisioa of the University 
thnt first ycG'i’o The caopus v/so csts.bliBhed at that t?-r.e and it 

harj Ginoe grov/n to X4^X?6 studentst> 

5) Eixiancing th.e Eill'»"-'The bill authorised the Stase to raise 

the- fund;:,’ to p'-’y fore the education bonus by two oaxess 

»x) A £?urto:-: on personal and corporate incciuSc a.n addits.on 
to tliv: ojsisfcing -level., \vhi«ch was to bo levied amiually for is-vu. 

yearr-.j and 

IS the above proved insufficient in any ;year., Uicji a ta>: 
was to be -levied on the assessed do.llar vaiu.-..tion of the StytO'.; 
the exact idSl rate required to cover Uio aeficit was to be 

(iQfj07xS}i^-d thj® r>tato Liaort'iency BO's-rdo 

Thy tsa rates sfc-.rtcd at four-tenths of one percent on all 
porsonsl tsKahie incoav ovor f>3jOOO and iBOrcaaefl ona-tenth of 
one pcrceat for each tl^ousund cSoilcra, or port thorsof, up to 
f, Volvo tuoiicar.0, cloll<'.ro. Anything f-woos of twalva thousoud 
dollars was taxed at a flat one end f.vo-tontha percent ratoo 

Corporations, joint-stock oo. ponies and associ; tiona ware 
taxed fivo-tentho of one percent on the first one thousand doliarn 






o£“ taxable income the rate incroafsin'; ono^ttinth of a percent 

on each thoueand dolln^'w up to iioven thonaand dollars « I'axablc? 

3 -HGOi.iG in exccoO of £.m?vca thousTJaud dollar'^ waa then taxed at a 

S'lat oxis and tv/o-'-tcuths tjcjC centa I'he law ullcv/cd tLeso esitci*i)riGOS 

to deduct G% of the valivc of tho:l:c capital otock surplus and 

Uiid5.Yidocl profitr^ bofor . appl^lhf^ the oux’^tax to ti\eir ta5cab.io inco/iieo 

The surtax C5U IncoMc v/a.o nuf fioient. to oov^t all CvipanoCGo 

BO tile State did not have tvo royort to the property to: lev'y to 

«** 

finance the iVls const rig Gllon(i with the rest of the nata.o>?.s 

experienced an unusual prosperity for a docc-ido after the ware 

I 

Corparato incoiiie in the State increased (whiXte the averaga 

UoSo increaso v/as on3.y 107 %) d3id wages in :.ionufnc taring industrios 
also exporie 3 ic.>d a sir-icnble increasoo’^''^ The BUTts>x on these 
nrov/ih,'- incorae^ sufficed t;o covei' al3* of the bill’s expensoso 

Other States had financed thc3.r vetoruji’s eduGutiono3. bonuses 
by xoans of increased property tax levies ; or by selling bondsn 
v/hicih.v u\ raoGt instances,, eventually fell on the property holder <, 

Professor h'arold er-vos hat; sovcro3.y critic:l»ccl the practice 

» 

of relying on regro'-.sivo property iaxoa to support educatiosio 

Aiaong other roasoan for his condeMination ±s the log5x‘cl inco.nsiBtancy 

0 

of firanciijg a yrcgjeat -which is so closely allied bo economic 

gx'owth find peraona^* inco/iic ao ediioution,;. by a ta« v/hosa yielci/a 

34 

arc not dircct3.y related to educatioac. 

Onco i''iorO{, the fra--.ier’s of h'isconsin’s o<).uCc»ti^-'ii bonus shemed 

un usual f ores: i f ;;h t c 

6) hi.hcl'F*X Intcrp?>?fcation o?- the Bill‘=*c>A great dsal of the 
b.ill’c auccosd tuicb biA attributed to the provir„*o that it bo liberally 
cosicti'uocl* 03 it directed the Fjoui’d of ho.uci* ti.on t:o con-or 

its benefits ut;oi\ all personu who in its opinion cafitO within tho 



s]iirit and p^urpose of tin's bilj.<i 



0:ifj of th.<i first t<iOtG car>:o in |j^ quoytioii of out"-of««c-tat.* 
sohoci cv.srlqn.r.ftntc-,, ^fho jjoori I'oao ti| tVic-^ occao^^ion ancl 
■vcteravis; to out"'of»*jL'-;tAj tc i 2 )aiitirhic-’i>.:;;| f they he.a nlrv^acly eiitGred 
tho:n ciiicl trr'.nriforrinr^* v;oi0.fI have j'o.oi/.ted in Iocs of crcdit-Bo 

t 

i 

Gi'acius t(; stucjonts Vfhc had t.ho:‘/‘ v/orh out of Stato and who had 

I 

■&he;u’ C'.oc:ho’'-a3, ciisooi-t Ations undcrv/.jf'g acnioro in out*‘>of«stato 
institr.tiov-s^ vet<.:rain?- who had enrolllod b^t'.voen Septombor and 

j 

Octob;?v X9i9 wivJnrat Icnowini^ about uho bonucu, and all thccv^ 
vctc?/aiis where I'jiwtitivfciono v,c-ro luiab.bo to pro^ridri thi) 

rciquived pro/^raiTi w< 5 ro sl3.ov;od to attend out‘'-of" 3 ta te 

riiKtitution;;* lu 19X9 265, bojinr? veterans wore asj5i£vnecl to inntituciona 
i:*i 2.6 totateso The Ui-ivarGlty of i-Jinnesota received 35. boiiuo 
Vutorer.Sa 20 v/eet to riorthwestux'nj, 5-9 to tho University of 
Chica.;-;o^ X6 to ilooeeheart Gchoo.l I.llir.ols.j 3.y to Harvax'd Ui.iversity 
anCi to the Pa'litjor School of Ghix‘opractiCi 3‘.ov/no The reriiainmg 
OiU>-:>f-*eta 1-2 lnotituc:Lc-n:'i had h or less voteravi.v assif.-piocU'^'^ 

By 5,y22 vlio, aiiruT-j?/ of th%5ae tvjsi,y;-n:;iccrvy had (^rovvii to 5,-*609 vstoran?? 
r.‘i 218 li.'istitivvicna- ^.ocatocl throu,j;hout the Univod Stataso Vetorano 



had a.lso been aani;;;v?od to three Uifxoi'vjnt univarsitios in franc 
tv/o 2.n oiio In Horv.’ayj one in Japano 

Konidcoicc reqnirojiients v/ox’o aloQ cc-n.'- trued very 5.iborally<*> 

7) E^ieO.ucion of Prof5.t ochooXs*’‘’'Schco.lv3 nm for profit ixei'a 
prohioitecl i'vo.u xanx’ tie ipn ting in the eduoationitl bonus pro^iramo 
Tu:<.s X)x’ovii3 ier* wvs d.i;c.Lyx KX;parc‘ntly a wi-ae onoc* The U^^Sr. fedeaMl 
Vev2?’an-s Adr^ijiictr-xtcr xsti.t.^d that MO??t of tl.o x-’^^hlei.io oriCouri»/i?red 
in the iorld XX 01 bi.l.l out of j.rivate r.rxjfit educational 

xna: t:>. tu tiono.., Individuoln senoiru’ ctuich- profits t'ct uy* whut could 
only be tcruod •’•fly-by ni/iht outfita,’^ It wa:.: oatlniated in d^A/iuary 
1951 tlu.t c-ily 20 percent of the 5w^.v9?7«CCO votovans who hud attcx.dcd 
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to the VGtcVtiw of the 2 dw?‘.tionaX lichoolirii? ‘.7hich he obtixined. os 
a reauXt of the educfjtio;i bonuoo 

One in:!.‘.-;ht claim ; JiS hno been dene foi* the UI bil3-'j, that 
It did not the V.oj^ld I veteran long to repay the Stats 

in the form of hit,;her t,a:c payments on iiia greater income for the 
bonus vh'iich ho had rccoivodo 'ehile this laij'jht very well ho true* 
it must bo kept in mind that the bonus was a trensfex* payn^nt 
and the otate might have roa.!.'cd returns had the funcl-t 

bean loft in the hands of their original owno'rs or had bcc-n iuvc-b>/od 
in Gono other pro;jcctc. 

It hfi:> boon dei.:or'.«trated that there in a trvansniirisu.on effect 
on the is VO 3. of the parent *jv education to that of their ch3.1dron,> 
According to ]ira«er and DavicU «T-hG transmicsion lev sis of education 
from parsntG to children is i .prssuivoo If educational attaini..entn 
are c3.acsifiod 5.nto throco ? 2 .uoad grov.p'?'*'”i?rado sobool or leso«> uomc 
h5.gh schoo3. or high school c'.ip3.0iit 5 and at l-'scujt go».;o co2.1cge*'>-*^ 
then almost throe-fifths of spending unit heads report hLot they 
avo in the some gx*oup as theix' father;'^ ** I’hus; one v;ould c-xpoov 
that the State a3-so 1;ug reoeivod Pn unexpoc led d^vicicnd xn the 
foriu of hi'.'.ncx’ educational ottainmonts of leo.no chxiurcn wdicrvO 
fathers wore induced to luiciortcke further.’ education by the educate c*.\ 
bvonuo» 



SUKM/Un 

I'hc lQgiy3-atoreJ cosisldering tho GI hi.XX in aob’aaixy ha.l 

a wealths of material they could have di“Vw*v uptci i’og:a.vding p£ yi.*.en >c 
to vet ca a as an incentive to iiicX'caso their cducuuic-5'C:.'. ut^laxr-.ia. 
the wiacoa^*;in o^joughbey blLlc'^ uhon the li^gira.vtor.3 mr^t to eon-idc- 
the lorcar. Cl billy they carefully cxanir.od tho v/r.alni'K,aen of tne 
VVord.d v.’cr II bil3- andy in correcting thcriy ended up v/ith a bi.H 



xiiiov,'^ education soefcioa resembled tbs V<i.'^c!ono?Ui bxll in d.ogi 
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pro 



fit schools hsa coiaplstsd thoir courses and that much of tho 
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<»c<.'j.ved c. 1 \oit.v o ';«M ivv." 
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Ciu-VKACii^fi 0i‘ v.UUi 

Opponents of the bill Imd propheyiod at first that tht' 

veterans vionld not bn nolo to setUo dovm to a quiet life of studyin-G 

aftoi' co;„inf; in froah from the esq) and battlaiie3.c'», Hov/ovei’, as 

v;c 5 the osse after -..orld ..'ar II 3 the transition ivos r.;adc quickly 3 

ano the votoran-j or. the Everayo.. boc.'imo a bettor .'ituuaut than hxs 

ncm-votovan conta iporariesc^® This information could have .^rreatly 

relieved the .■-..intin of t-iany pevplo had it been mads avaiJablc durins 

« 

the debates on the GX biXX in 19^^ 

KESUL'CB Oi^’ 'fiih UiLL 

for.mnl education of the majority of /.Mcjc’ican:^ in the anm« 
reneration as :.crld '.Var I vetei-aiis ei'Adod before they even reached 
hi^h ycnoolf,^’^ lo tu© extexit that ttic • voter. woa inauced by Uie 
bonus to obtain further sc}ioo3jtrifj* he v/as that riuch better preparvd 
to meet the competition of .an inert ocinii-ly hirihor educated It, or foroco 
Betv/oon 1900 and 19i>7 the uv«;r.-aii'c years of cohoo.lin;.; of the boor 
force incrcasod 6 1/3 times on a 19^0 equivalent baaisc Xliiu 
iucre.used education yielded hi{?h returns in hi^hur wa-e3 «nd 
salaries to tnoee v&.o obtained ito Accordints to i-.iller’s ficuro'3 
of income in rcli tlou to educ-.tiong those h3 to 3^ yeor.s of 
in 1939 V7ho had finiuhed hi^h ochool v/ore Ciarnint; 30 % more than 
thoGS who had attended school but hj.d not t;-«duatad.^ and 

88‘;> more than those who hud received so g elat..ontary schoola-ntp.. 
while coilof^c -roclu.'.ler, i/crc c rnin.; tr.aa hi.:h nchool 

Ir-c.oo fi uro.s are cucject io the ii-iitations uentuoned 

by r.lllerg but aro ?.uC ;icicn’c.\v n-; curate Ic- illucfcvatc cl:c vulud 



fclic vulud 




substantive: aspoctso 

The ViiaconslE bill paid veterans » month during the 
period that they ivero enrolled in an at;proved course of study o 
7^498 veterans were paid a total of ^>456724)054 (or an average of 
ff609)v which was appi*o:?cir.iately half the total value paid by all 
States to World. ;V©r I veterans© While this amount may seem small 
compared to the Kedercl Bills 0 in 1919 over one^^half of all malo 
students attending the University of »*iscoiisin were receiving these 
benefits© 

One feature of this bill that was different from the 
Federal bills v/as the payment of a bonus to those veterans unable 
to take advantage of the education opportunity offered© This 
allov/od all veterans to receive some benefit for their rehabilitation 
and at the samo time discourogod veterans from enrolling in 
institutions merely to capture the education bonus© 

In addition to the bonuS;* the bill authorised freo University 
of Wisconsin correspondence coursesi provided for the establishment 
of spocial schools and evening courses 9 a pro’/ision which resulted 
in the ostabliolinejit of the Milwaukee Campus of the University_ of 
Wisconsin which now enrolls over 149 OOO studontss the funds for thcos 
activities caiao from a echomo of graduated income ta:cation/) which 
was bettor designed to capture some of the ben«f5.ts yeilded by the 

education bonus that the regressive pi*operty taxes which woro ths 

« 

basis of the aid of other State?;? veterans 7/ore allov/od in certain 
cases to nttend schools outside the State and oven in foreign 
countries? and finally^ it prohibited payments to profit making 
Institutions to dincourago the creation of fly-by“»nijht outfits 
and to forestall cozupotitive attei.pto to inouce veterans to attend 



p ai* t icular i n:st i t ut io:).s o 



The bill was well'^^conceivedoy coos-ciiual:ed £ 
and as far os is knovm^ did not lay itself open 
abuse and scandaX-j vvhich were a feature of ■ .le 



Tid supt=rvised j 
vO chari^es uf 
origD-nal i'’cder5'J. 



GI billo 




